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DESCRIPTION 

UREA DERIVATIVES AND THEIR USEAS ACAT- INHIBITORS 

TECHNICAL FIELD 

This invention relates to new urea derivatives and 
pharmaceutical^ acceptable salts thereof which are useful 
as a medicament. 

BACKGROUND ART 

Some urea derivatives have been known as acyl-CoA : 
cholesterol acyl transferase enzyme (hereinafter, ACAT) 
inhibitors, for example, in U.S. Patent Nos. 4,473,579 and 
4,623,662, EP Patent Application Publication Nos. 0354994 
0399422 and 0512570 and PCT International Publication Nos! 
WO 91/13871, WO 93/24458 and WO 94/26738. 

DISCLOSURE OF INVENTION 

This invention relates to new urea derivatives and 
pharmaceutical^ acceptable salts thereof which have an 
inhibitory activity against ACAT and an advantage of good 
absorption into blood on oral administration, to processes 
for the preparation thereof, to a pharmaceutical 
composition comprising the same and to a method for the 
prevention and/or treatment of hypercholesterolemia, 
hyperlipemia, atherosclerosis or diseases caused thereby. 

One object of this invention is to provide new and 
useful urea derivatives and pharmaceutical^ acceptable 
salts which possess an inhibitory activity against ACAT. 

Another object of this invention is to provide 
processes for preparation of said urea derivatives and 
salts thereof. 

A further object of this invention is to provide a 
pharmaceutical composition comprising, as an active 
ingredient, said urea derivatives and pharmaceutical^ 
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acceptable salt thereof. 

Still further object of this invention is to provide a 
therapeutic method for the prevention and/or treatment of 
hypercholesterolemia/ hyperlipidemia, atherosclerosis or 
5 diseases caused thereby in human beings or animals, using 

said urea derivatives and pharrnaceut ically acceptable salts 
thereof . 

High levels of blood cholesterol and blood lipids are 
conditions which are involved in the onset of 

10 atherosclerosis . 

It is well known that inhibition of ACAT-catalyzed 
cholesterol esterif ication could lead to diminish 
intestinal absorption of cholesterol as well as a decrease 
in the intracellular accumulation of cholesterol esters in 

15 the intima of the arterial wall. Therefore, ACAT 

inhibitors are useful for the prevention and/or treatment 
of hypercholesterolemia, hyperlipidemia, atherosclerosis of 
diseases caused thereby such as cardiac insufficiency (e.g. 
angina pectoris, myocardial infarction, etc.), 

20 cerebrovascular disturbance (e.g. cerebral infarction, 

cerebral apoplexy, etc.), arterial aneurism, peripheral 
vascular disease, xanthomas, restenosis after percutaneous 
transluminal coronary angioplasty, or the like. 

25 The object urea derivatives of this invention are new 

and can be represented by the following general formula 
(I) : 



30 



0 

1 I' 
R 1 - (CH 2 ) n -N-C-NH-R~ 



(I) 



35 
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wherein 

R 1 is a group of the formula : 



(in which 

R 4 is aryl which may have suitable substituent (s) , 
or heterocyclic group which may have 
suitable substituent (s ) , and 

c 

Y is bond, lower aikyiene, -S-, -o-, -<L, =C u_ 
-CONH-, -N-CO-, (in which R? is lower 

r7 alkyl), 
-NHS0 2 -, -S0 2 mi- f -S0 2 NKC0- or -CONHSOo-); 

or 

thiazolyl, imidazolyl, pyrazolyl, pvridvl, thie^ 
furyl, isoxazolyl or chromanyi, each of which may have 
suitable substituent (s) ; 
is lower alkyl, lower alkoxy (lower) alkyl, cycloalky^ 
ar (lower) alkyl which may have suitable substituent '(s ) 
heterocyclic group or heterocyclic (lower ) alkyl, 
R is aryl which may have suitable substituent (s) or 
heterocyclic group which may have suitable 
substituent (s) , and 
n is 0 or I. 

The object compound (I) of the present invention c*n 
be prepared by the following processes. 



R2 
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Process (1) 



- 4 - 



R - (CH 2 ) n -NH 



(ID 

or a salt thereof 



10 



15 



0=C=N-R 3 ' 
(III) 

or a sail thereof 



2 0 ill 



0 

1 'I 
R - (CH 2 ) n -N-C-NH-R" 



(I) 

or a salt thereof 



25 



Proces? L2± 



30 



R 1 - (CH 2 ) n -NH 



R2 



(ID 

or a salt thereof 



HoN-R 3 



( IV) 

or a salt thereo: 



35 
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formation of 
ureido group 



O 

R 1 -(CH 2 ) n -N-C-NH-R3 

° R 2 

(I) 

or a salt thereof 

15 



O 



20 




da) 

or a salt thereof 

25 



oxidation 



35 
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20 



25 



R - (CH 2 ) n -N-C-NH-R^ 

I n 
R- 



(Ib) 

or a salt thereof 



10 

wherein 

R 1 , R 2 , R 3 and n are each as defined above, 
Ra is pyridyl having two lower alkylthio and lower alkyl, 
and 

15 R b is Pyridyl having two lower alkylsulf onyl and lower 

alkyl; pyridyl having two lower alkylsulf inyl and 
lower alkyl; or pyridyl having lower alkylsulf onyl, 
lower alkylsulf inyl and lower alkyl. 



The starting compound can be prepared by the following 
processes . 

Process (A) 



O 



ck3 " c "C3" cn 

30 (V) 



35 
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0 



(VI) 




(VII) 

or a sale thereof 



H 9 N-NH. 

© 



(VIII) 
or a salt thereof 




(IXa) 

or a salt thereof 
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R 1 - CN 
(IX) 

or a salt thereo: 



10 



reduction 



15 



R 1 - CHO 



20 



'rocess L£_L 



(X) 

or a salt thereo: 



r| - OH 



25 



(XI) 

or a salt thereof 



30 



X^~^-CHO 

(XII) 
or a sal~ thereo: 



35 
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R ^"°"C3~ CH0 

(Xa) 

or a salt thereof 



R" - B(OH) 



(XIII) 
or a salt thereof 



20 



(XII) 

or a salt thereof 



25 



30 



r4 -^~^-cho 



(Xb) 

or a salt thereof 
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.1 _ 



CHO 



(X) 

or a salt thereof 



i) R^-NH 2 
(XIV) 

or a salt thereof 
ii) reduction 



>5 



R 1 -CH 2 -NH 



I 9 
R 

(Ha) 

or a salt thereof 



wherein R , R , and R^ are each as defined above, 
R 5 is lower alkoxy, 
R 6 is lower alkyl, 

R^ is aryl which may have suitable 

substituent (s) , and 
X is a leaving group. 



35 



Suitable pharmaceutical^ acceptable salts of the 
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object 



compound (I, are conventional non-toxic salt, ■ 
may include a salt w < m u toxic salts and 

such as a salt " th an °' " *" ' ddl " 6n = 

aixali metal , al " Dr?aniC baSe ' f ° r « 

et- , .n , " 9 " SOdlUai Salt ' Potassium salt, 

an alkaline earth metal salt <e o . 

B ~ -tc. an sa ;; •; 

organic base, for example , „ organic » •» 

triethylamine salt, pyridine sait , picQllne " 

ethanolamme salt, tri^h.nn^ 

oaxi_, tnethanoi amine sale, dirv-ini,« i 

-it, N. N .- dibenzylethylenedia;nine Mit - -«yj.ioh.xyi«u». 

an inorganic acid addition sait (e.g., hydrochloride 
hydrobromide, sulfate 

ca-boxvlic SUXfate ' Phosphate, etc.); an organic 
ca.boxylrc or suxfonic acid addition salt (e a ,„„ 
acetate, trif luoroacetate, maieate. tartrate ^arT 
"trate, methanesulfonate. benzenesulronate ' 
toiuenesulfonate, etc.,; a sait with a bas<c 0 , aoid.c 
ammo acid n, . acidic 

etc.,. 9 " lne ' aSP " tiC aCid ' acid, 



o^ese In ab ° Ve ^ SUbse "^ ; descriptions of the 

Present specification, suitable examples and lii^trat^ 

- i:i::;:;:;: thi " the =copa — a » 
pr-r::;: "rr i::t r r tend a — — 1 - 

provided. COm<S! ' Unle " otherwise 

The term ..higher" is used to intend a grouo having - 
-o 20 caroon atoms, unless otherwise provided 

Suitable "lower alkvl" and "lower alxyl „ oieCv „ , „ 
terms »ar .lower, al Kyl ", „ lower ai to xy, lower ,al,v and 
"heterocyclic dower, alxyi" may include st - a 1 o H 
one having 1 to 6 carbon atom.s,. such a "m l ^IT^ 
Propyl, isopropyi, butyl. lsobutyl , se , bmyl , ^^^^ 
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pentyl, tert-pentyl, hexyi, and the like, and in which more 
preferable example may be C-_-C* alkyl . 

Suitable "lower aikylene" may include straight or 
branched one such as methylene, ethylene, trimethylene, 
tetramethylene, pentamethylene, hexamethyiene, 
methylmethylene, ethylethylene, propylene, and the like, in 
which more preferable example may be C^-C^ aikylene ana the 
most preferable one may be methylene. 

Suitable "lower alkoxy" and "lower alkoxy moiety" in 
the term "lower alkoxy ( lower ) alkyl " may include methoxy, 
ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, t-butoxy, 
pentyloxy, t-pentyloxy, hexyloxy and the like. 

Suitable "cycioalkyl" may include cyclo (C3-C-7 ) alkyl 
(e.g., cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl, 
etc.) and the like. 

Suitable "aryl" and "aryl moiety" in the term 
"ar (lower) alkyl" may include phenyl, naphthyi and the like. 

Suitable "halogen" may include fluorine, bromine, 
chlorine and iodine. 

Suitable "leaving group" may include acid residue, and 

the like. 

Suitable "acid residue" may include halogen as 
exemplified above, and the like. 

Suitable "heterocylic group" and "heterocyclic moiety" 
in the term "heterocyclic (lower) alkyl" may include 

unsaturated 3 to 8-membered (more preferably 5 or 6- 
membered) heteromonocyclic group containing 1 to 4 nitrogen 
atom(s), for example, pyrrolyl, pyrrolinyi, imidazolyl, 
pyrazolyl, pyridyl, dihydropyridyl, pyrimidinyi, pyrazinyi, 
pyridazinyl, triazoiyl (e.g., 1H-1 , 2 , 4-triazolyi , 4H-i,2,4- 
triazolyl, 1H-1, 2, 3-triazolyl, 2H-1, 2, 3-triazolyl, etc.), 
tetrazolyl (e.g., IH-tetrazolyl , 2K-tetrazolyl , etc.), 
etc . ; 

saturated 3 to 8-membered (more preferably 5 or 6- 
membered) heteromonocyclic group containing 1 to 4 nitrogen 
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atomls,, for example, pyrrolidinyi, imidazolidiry- 
piperidyl, piperazinyl, etc.; 

unsaturated condensed heterocyclic group containlno 1 
to 4 nztrogen «„„,. for example, Indolyl, iS oindolyz 
mdolznyl, zndoiizinyl, benzimidazolvl, q u<nolyl 
isoquinolyl, indazolyl, benzotriazolvl e^c • ' 

unsaturated 3 to 8-membered (more preferablv 5 or 6- 
membered, heteromonocyolic group containing l to \ ox 

rsoxazolyl, oxadiazolyl (e.g., 1, 2, 4-oxadiazolyl, , 3 4. 

oxadzazolyl, 1, 2, 5-oxadiazolyl, etc.,, etc.; 

saturated 3 zo 8-membereb (more preferablv 5 or 6- 
membered, heteromonocyolic group containing 1 to 
atom,s, and i to 3 nitrogen atom.s,, for examole," 
morpholinyl, sydnonyl, etc.; 

unsaturated condensed heterocyclic group cental 
to 2 oxygen atom,s) and 1 to 3 nitrogen atomls, , io ~ 
example, benzoxazolyl, benzoxadiazolvi et- • 

unsaturated 3 to 8-membered (more preferably 



lining 1 



o or 6- 



metered, heteromonocyolic group containing i t o 2 sulfur 
a ; om(s, and 1 to 3 nitrogen atcm,s ) , for examole, 
tnrazolyl, isothiazolyl, thiadiazoiyi (eg i , , 
thiadiazolyl, 1 . 2, 4- thxadrazolyl, 1, 3, 4-thiadiazoly' 
1^,5-thiadiazolyl, etc.), dihydrothiazinyl, etc • 

saturated 3 to 8-membered (more preferably s'or 6- 
membered, heteromonocyolic group containing 1 to , ,.., fu , 
atom,s) and 1 to 3 nitrogen atom,s,, for examole " " 
thiazolidinyl, etc.; 

unsaturated 3 to 8-membered (more preferablv 5 o- 6- 
membered, heteromonocyolic group containing 1 to% su^u. 
atom,s), for example, thlenyl, dihvdrodithiinvi " 
dihydrodithionyl, etc.; " ' 

unsaturated condensed heterocyclic grouo contain- 
to 2 sulfur atom(s) and 1 to 3 nitrogen atom"(s), ^l'" 
example, benzothiazolyl, benzothiadiazolyl e ~c • 
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unsaturated 3 to 8-membered (more preferably 5 or 6- 
membered) heteromonocyclic group containing an oxygen atom, 
for example, furyl, etc.; 

saturated 3 to 8-membered (more preferably 5 or 6- 
5 membered) heteromonocyclic group containing an oxygen atom, 

for example, 4H-2 , 3 , 5, 6-tetrahydropyranyl , etc.; 

unsaturated condensed heterocyclic group containing 1 
to 3 oxygen atom(s), for example, chromanyl, isochromanyl , 
methylenedioxyphenyl, etc. ; 
10 unsaturated 3 to 8-membered (more preferably 5 or 6- 

membered) heteromonocyclic group containing an oxygen atom 
and 1 to 2 sulfur atom(s), for example, dihydrooxathiinyl , 
etc . ; 

unsaturated condensed heterocyclic group containing 1 

15 to 2 sulfur atom(s), for example, benzothienyl , 

benzodithiinyl, etc. ; 

unsaturated condensed heterocyclic group containing an 
oxygen atom and 1 to 2 sulfur atom(s), for example, 
benzoxathiinyl , etc.; and the like. 

20 Suitable "protected amino" may include acylamino or an 

amino group substituted by a conventional protecting group 
such as mono (or di or trii aryl (lower) alkyl, for example, 
mono (or di or tri ) phenyl ( lower ) alkyl (e.g., benzyl, trityl, 
etc.) or the like. 

25 Suitable "hydroxy protective group" in the term 

"protected hydroxy" may include acyi, mono (or di or 
tri ) phenyl ( lower ) alkyl which may have one or more suitable 
substituent (s) (e.g., benzyl, 4-methoxybenzyl , trityl, 
etc.), trisubstituted silyl [e.g., tri ( lower ) alkylsilyl 

30 (e.g., trimethylsilyl, t-butyldimethylsilyi , etc.), etc.], 

substituted (lower) alkyl (e.g., methoxymethyl , 
ethoxymethyl, etc.), tetrahydropyranyl and the like. 



35 



Suitable "acyl" and "acyl moiety" in the term 
"acylamino" may include 
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Carbamoyl; Thiocarbamovl; 

Aliphatic acyl such as ' lo „ er or h . gher ; 

pentanoyl, 2, 2-dinethyiprop.noyl, hexanoyi, heptanovr 
oct yl, oyl< ^^^^^ ^ dode «- 

tridecanoyl, tetradecanoyl , pentade^nm^ u 

lower or higher alXoxycarbonyl .e.g., m ethoxycarbonvi 
ethoxycaroonyl, t-butoxycarbonyi , t-pentvloxvcarboTl 
heptyloxycarbonyi, etc.); " * ycaraon yl< 

lower or higher alkylsulronyi (e.g., aethylsulfonyl 
ethylsulfonyl, etc.); »unonyl, 

lower or higher altoxysulfony! (e .g., .nethoxysulfonvl 
* hoxysulronyl, etc.,; cycle Ucwer, aX.yicarbor.yi g 
cyclopentyicarbonyl, cyclohexyicarbonyl , etc.,, orr he ' 

Aromatic acyl such as 
arovl (e.g., benzoyl, toluoyl, naohthoyl, etc I- 
« dower, alxanoyl [e.g., phenyl (lower, alxanoyl '(eg 
Phenyiacetyl, ohenylpropanoyl, phenylbutanoyl 
Phenylisobutanoyi, phenylpentanoyi, phenvlhexaroy' etc 
naphthyl dower, alxanoyl (e.g., naphthylacetyl 
naphthylpropanoyl, naphthvlbutanovl , etc, etc [• 
«r dower, alkenoyl [e.g., phenyl dower, aDcenov, \' 
pnenylpropenoyl, phenylbutenoyi, phenyl.ethacryioy 
Phenylpentenoyl, phenylhexenovl , etc ) 
naphthyl (lower, alkenoyl (e.g., naphthviorooe-ovl 
naphthylbutenoyl, etc.), etc J- ' 

" TZ: ; ik ; xycarbonyi '^ aowr) alkoxycarbony , 

(e.g., benzyloxycarbonyl, etc.), etc.]; 
arylcxycarbonvl (e.g., phenoxvcarbonyi,' 
naphthyloxycarbonyl , etc.); 

aryloxy (lower) alkanoyl (e.g., phenoxyacetvl, 
phenoxypropionyl, etc.); 
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arylglyoxylcyl (e.g., phenyl glyoxyloyl , naphthylglyoxyloyl , 
etc . ) ; 

arylsulfonyl (e.g., phenylsulf cnyl, p-tolylsulf onyi, etc.; ; 
or the like. 

5 

Suitable " substituent " in the terms "aryl which may 
have suitable substituent { s ) " and "ar ( lower ) al kyl which may 
have suitable substituent ( s ) " may include lower alkyl as 
exemplified above, lower alkoxy as exemplified above, lower 

10 alkenyl, lower alkynyl, mono (or di or tri ) halo ( lower ) alkyl 

wherein halogen moiety and lower alkyl moiety are each as 
exemplified above, cyclo ( lower ) alkyl , cyclo ( lower ) alkenyl , 
halogen as exemplified above, carbcxy, protected carboxy, 
hydroxy, protected hydroxy, aryl as exemplified above, 

15 ar ( lower ) alkyl wherein aryl moiety and lower alkyl moiety 

are each as exemplified above, carboxy ( lower ) alkyl wherein 
lower alkyl moiety as exemplified above, protected 
carboxy (lower) alkyl, nitro, amino, protected amino, 
di ( lower ) alkylamino wherein lower alkyl moiety is as 

20 exemplified above, amino { lower ) alkyl wherein lower alkyl 

moiety is as exemplified above, protected 

amino ! lower ) alkyl, hydroxy ( lower ) alkyl wherein lower alkyl 
moiety is as exemplified above, protected 

hydroxy ( lower ) alkyl , cyano, sulfc, sulfamoyl, carbamoyloxy , 
25 mercapto, lower alkylthio wherein lower alkyl moiety is as 

exemplified above, imino, protected amino as exemplified 
above, heterocyclic group which may have monofcr di or 
tri ) ar ( lower ) alkyl wherein heterocyclic group, aryl moiety 
and lower alkyl moiety are each as exemplified above, and 
30 the like. 

Suitable "substituent" in the term "heterocyclic group 
which may have suitable subs tituent ( s > " may include lower 
alkyl as exemplified above, lower alkoxy as exemplified 
above, lower alkenyl, lower alkynyl, mono (or di or 
'35 tri) halo (lower ) alkyl wherein halogen moiety and lower alkyl 
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moiety are each as exemplified aoove, cyclo (lower ) alkyl, 
cyclo (lower) alkenyl, halogen as exemplified above, carboxy, 
protected carboxy, hydroxy, protected hydroxy, as 
exemplified above, aryi as exemplified above! mono'or di or 
tri Jar (lower) alkyl wherein aryi moiety and lower alkyl 
moiety are each as exemplified above, carboxy (lower ) alkyl 
wherein lower alkyl moiety as exemplified above, protected 
carboxy (lower) alkyl, nitro, amino, protected amino, 
di (lower) alkylamino wherein lower alkyl moiety is as 
exemplified above, amino (lower ) alkyl wherein lower alkyl 
moiety is as exemplified above, protected amino (lower } - 
alkyl, hydroxy (lower) alkyl wherein lower alkyl moiety is as 
exemplified above, protected hydroxy ( lower ) alkyl , cyanc, 
sulfo, sulfamoyl, carbamoyloxy, mercapto, lower alkyl thio 
wherein lower alkyl moiety is as exemplified above, lower 
aikylsulfinyi wherein lower alkyl moiety is as exemplified 
above, acyl as exemplified above, oxo, imino, and the like. 

Suitable "substituent" in the term "thiazolyl, 
imidazoiyl, pyrazolyl, pyridyl, thienyl, furyl or 
isoxazolyl, each of which may have suitable substituent (s) " 
may include lower alkyl as exemplified above, lower aikoxy 
as exemplified above, lower alkenyl, lower alkynyl, mono (or 
di or tri)halo (lower) alkyl wherein halogen moiety and lower 
alkyl moiety are each as exemplified above, 
cyclo (lower) alkyl, cyclo (lower) alkenyl, halogen as 
exemplified above, carboxy, protected carboxy, hydroxy, 
protected hydroxy, aryi as exemplified above, haioaryi 
wherein halogen moiety and aryi moiety are each as 
exemplified above, arylthio wherein aryi moiety is as 
exemplified above, heterocyclic group as exemplified above, 
ar (lower) alkyl wherein aryi moiety and lower alkyl moiety 
are each as exemplified above, carboxy ( lower 5 alkyl wherein 
lower alkyl moiety as exemplified above, protected 
carboxy (lower) alkyl, nitro, amino, protected amino, 
di (lower) alkylamino wherein lower alkyl moiety is as 
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exemplified above, amino ( lower ) alkyl wherein lower alkyi 
moiety is as exemplified above, protected 

amino ( lower ) alkyl, hydroxy ( lower ) alkyl wherein lower alkyl 
mciety is as exemplified above, protected 
5 hydroxy ( lower ) alkyl , cyano, sulfo, sulfamoyl, carbamoyloxy, 

mercapto, lower alkylthio wherein lower alkyl moiety is as 
exemplified above, imino, and the like. 

The processes for preparing the object and starting 
10 compounds cf the present invention are explained in detail 

in the following. 

Process LLL 

The compound (I) or a salt thereof can be prepared by 
15 reacting the compound (II) or a salt thereof with the 

compound (III) or a salt thereof. 

This reaction is usually carried out in a solvent such 
as water, alcohol (e.g-, methanol, ethanol, etc.), benzene, 
N, N- dimethyl f ormamide, tetrahydrof uran, toluene, methylene 
20 chloride, ethylene dichloride, chloroform, dioxane, diethyl 

ether or any other solvents which do not adversely affect 
the reaction, or the mixture thereof. 

The reaction temperature is not critical and the 
reaction is usually carried out under cooling to warming. 
25 When the starting compound is in liquid, it can be 

used also as a solvent. 



Pro cess L2J_ 

The compound (I) or a salt thereof can be prepared by 
30 subjecting the compound (II) or a salt thereof and the 

compound (IV) or a salt thereof to formation reaction of 
ureido group. 

This reaction is carried out in the presence of 
reagent which introduces carbonyl group such as phosgene 
35 [e.g. , triphosgene, etc.], haloformate compound [e.g. 
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0 



ethyl chloroformate, trichloromethyi chloroformate, ohenyl 

carbonyl compounds (e.g. cobalt carbonyl, manoanese " 
carbcnyl. etc.], a combination of carbon monoxide and 
catalysts such as palladium chloride, etc., or the like 

as j::: ^^r^-^r-rr - 
h Tr raide - — e :r; Jzz- 

chlorrde, ethylene dichloride, chloroform, dioxane, drethyl 
etner or any other solvents which do not adversely affect 
the reaction, or the mixture thereof. 

The reaction temperature is not critical and the 
reaction is usually carried out under cooling to heating 

The reaction is usually carried out in the presence o* 
an organic base such as tri (lower. alkylamine ,e g 
trrmethylamine, triethylamine, diisopropylethvlamine 
etc. ) , or the like. 

sub-ec- 8 C T Und <Ib> " 3 thSre0f C " be 

suo.ec.rng the compound ,1., or a salt thereof to oxidate- 

reaction. 0li 

Oxidation is carried out in a conventional manner, 
which is capable or oxidizing a sulfur ato m to an oxidized 
sulfur atom, and suitable oxidizing reagent nav be oxvge- 
acid such as oeriod^fp m ■ " 

/ g " S ° dlUm Penodate ' Potassium 

penodate, etc.), peroxy acid such as perbenzoic a.d 

the 9 ,l k e erben201C aCld ' m - Chl ° r0Perbeil20ic *^*> etc.), and 

The reaction is usually carried out in a conventional 
solvent such as water, alcohol, (e.g., met hanoi, ethanol," 
isopropyl alcohol, etc.), tetrahydrof uran, dxoxane 
dichloromethane, ethylene dichloride, chloroforn * N 
dxmethylformamide, N, N-dimethylacetamide, or anv other 
organic solvent which does not adversely affect "the 
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reaction . 

Among these solvents, hydrophilic solvents may be used 
in a mixture with water. 

The reaction temperature is net critical and the 
5 reaction is usually carried our under cooling to heating. 

Process (A)- 

The compound (VII) or a salt thereof can be prepared 
by reacting the compound (V) with the compound (VI). 
10 The reaction can be carried out in the manner 

disclosed in Preparation 2 or similar manners thereto. 

Process (A) - 0 

The compound (IXa) or a salt thereof can be prepared 
15 by reacting the compound (VII) or a salt thereof with the 

compound (VIII) or a salt thereof. 

The reaction can be carried out in the manner 
disclosed in Preparation 20 cr similar manners thereto. 

20 Pr oc e ss 1£ j 

The compound (X) or a salt thereof can be prepared by 
subjecting the compound (IX) or a salt thereof to reduction 
reaction . 

Reduction is carried out in a conventional manner, 
25 including chemical reduction and catalytic reduction. 

Suitable reducing reagents to be used in chemical 
reduction and hydrides (e.g., hydrogen iodide, hydrogen 
sulfide, lithium aluminum hydride, sodium borohydride, 
sodium cyanoborohydr ide, aiisobutylaluminum hydride, etc.), 
30 a metal (e.g., tin, zinc, iron, etc.) or metallic compound 

(e.g., chromium chloride, chromium acetate, etc.), and the 
like. 

Suitable catalysts to be used in catalytic reduction 
are conventional ones such as platinum catalysts (e.g., 
35 platinum plate, spongy platinum, platinum black, colloidal 
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platinum, 



0 



Platinum oxide, platinum wire, etc ) M m * 
-alys.s (e.g., spongy palladium, palladia clac ^ 
pal ad lum oxide, palladium on carbon, oolloidal palladium 

ezc>, nickel catalvsf<? fa ~ dLe ' 

al/sts 'e.g., reauced nickel, nickel 
oxrde, Raney nickel, etc, cobalt catalvs^s 
cobalt, Raney cobalt, etc.,, iron catalvaL , g r I T 
i-n. Raney iron, oilman iron , stc .,, and "™«<< 

The reduction is usually carried out <r the 
conventional solvent such as water, alcoho"' ie „ 
methanol, ethanol, propanol, etc, tetrahydrcf uran. 

N,N d.methylacetamrde or any other solvents which do no/ 
adversely afreet the reaction, or a mixture thereof " 
The reduction is usually carried out rn the presence 
of an organic acid or an inorganic acid ,e g formL a h 
acetrc acid, propionic acid, trifluoroacetic acid ' 
p-toluenesulfonrc acid, hydrochloric acid, hydrobromic 

Additionally, i r casp th -i. Q , 

to be u «ri 1„ • • above-mentioned a C1 ds 

-o be used m cnemical reduction are in i iou ^ rh(a , 
also be used as a solvent. 



reac^ ^ " * " U c « be pre p ar ed by 

reacting the compound (XI) or a salt thereof w ,i- n che 
compound (XII) or a salt thereof. 

The reaction can be carried out in the manner 
disclosed in Preparation 48 or similar manners thereto. 

reacting ^ " * be d bv 

reacting the compound (XIII, or a salt thereof with . he "' 
compound (XII) or a salt thereof. 

The reaction can be carried out in the manner 
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disclosed in Preparation 38 or similar manners thereto. 

Process (E) 

The compound (Ila) or a salt thereof can be prepared 
5 by reacting the compound (X) or a salt thereof with the 

compound (XIV) or a salt thereof and then by subjecting the 
resultant compound to reduction reaction. 

Reduction is carried out in a conventional manner, 
including chemical reduction and catalytic reduction. 
10 Suitable reducing reagent to be used in chemical 

reduction are hydrides (e.g., hydrogen iodide, hydrogen 
sulfide, lithium aluminum hydride, sodium borohydride, 
sodium cyanoborohydride, etc.) or a combination of a metal 
(e.g., tin, zinc, iron, etc.) or metallic compound (e.g., 
15 chromium chloride, chromium acetate, etc.) and an organic 

acid or an inorganic acid (e.g., formic acid, acetic acid, 
propionic acid, tr if luoroacetic acid, 

p-toluenesulf onic acid, hydrochloric acid, hydrobromic 
acid, etc . ) . 

20 Suitable catalysts to be used in catalytic reduction 

are conventional ones such as platinum catalysis (e.g., 
platinum plate, spongy platinum, platinum black, colloidal 
platinum, platinum oxide, platinum wire, etc.), palladium 
catalysts (e.g., spongy palladium, palladium black, 

25 palladium oxide, palladium on carbon, colloidal palladium, 

palladium on barium sulfate, palladium on barium carbonate, 
etc.), nickel catalysts (e.g., reduced nickel, nickel 
oxide, Raney nickel, etc.), cobalt catalysts (e.g., reduced 
cobalt, Raney cobalt, etc.), iron catalysts (e.g., reduced 

30 iron, Raney iron, Ullman iron, etc.), and the like. 

The reduction is usually carried out in a conventional 
solvent such as water, alcohol (e.g., methanol, ethanoi, 
propanol, etc.), tetrahydrof uran, toluene, dioxane, 
N, N-dimethylf ormamide, N, N-dimethylacetamide or any other 

35 solvents which do not adversely affect the reaction, cr a 
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mixture thereof. 



- - zzrzxzsLz ;t:ztt — 

also be used as a solvent. * ' C " 

Proces^u, ;3, ItS !' "* ^ " d -pounds 1 

ocesses (l)-(3) and (A) - (E) can be referred to th„ 
as e X e,plifi ed for che (j) *> th. ones 

isolated COmP ° UndS ° btained by 3bOVe can be 

isolated ana purified by a conventional method such as 
pulverization, recrvst.in,,^ such as 

"precipitation. 2 7£ ^ — - g ra phy , 

It is to be noted that the comnound m and 
^pounds may include one or m ore stereo Jole ,1c T 
optrcal .scner.s, and Metrical isomer ,s, du to 
asy^etric carbon and double ^ ° 

as foUot"" ™ MntS ° f «» compound u, are 

R 1 is a group of the formula : 



R 4 



(in which 

R 4 is phenyl which may have 1 to 3 suitable 

substituent(s) (more preferably substi^uent 
selected from the group consrstxng of haloge- 
lower alkyi, di ( lower ) aikylamino, protected arn^o 
(more preferably acylamino; 

-est preferably lower alkylsulf onylamino) , cya^o 
heterocyclic group (more preferably tetrazolyl,* ' 



WO 96/10559 



PCT/JP95/01982 



- 24 - 

which may have nonolor di or tri) ar (lower) aikyl 
(more preferably mono (or di or 
tri)phenyl (lower) aikyl; most preferably 
triphenyl (lower) aikyl) , hydroxy, protected 
hydroxy (more preferably lower 
alkoxy (lower ) alkoxy) and mono (or di or 
tri) halo (lower) aikyl (more preferably 
trihalo (lower) alkyi) ) , [more preferably phenyl, 
halophenyl, lower aikylphenyl, 
di (lower) alkylaminophenyl, lower 
alkylsulfonylaminophenyl, cyanophenyi, 
tetrazolylphenyi, (triphenyl (lower) - 
alkyltetrazolyl) phenyl, trihalo (lower) - 
aikylphenyl, phenyl having two lower aikyl and 
hydroxy, or phenyl having two lower aikyl and 
lower alkoxy (lower) alkoxy] ; or heterocyclic group 
(more preferably thienyl, pyrazolyl, imidazolyi, 
triazolyl, pyridyl, pyrrolyl, tetrazolyl, 
oxazolyl, thiazolyi, oxadiazoiyi, piperazinyl, 
rhiazolidinyl or methylenedioxyphenyl ) which may 
have 1 to 3 (more preferably one or two) suitable 
substituent (s) (more preferably substituent 
selected from the group consisting of lower 
aikyl, mono (or di or tri) ar ( lower ) alkyi (more 
preferably phenyl ( lower ) aikyl or 

triphenyl (lower aikyl) and oxo) [more preferably 

thienyl; pyrazolyl which may have lower aikyl or 

triphenyl (lower) aikyl; imidazolyi; 

triazolyl which may have one cr two 

substituent (s) selected from the group consisting 

of lower aikyl and phenyl ( lower) aikyl ; pyridyl; 

pyrrolyl; tetrazolyl which may have lower aikyl 

or triphenyl (lower) aikyl; oxazolyl; 

lower aikyl thiazolyi; lower aikyloxadiazolyl ; 

lower alkylpiperazinyl; dioxothiazolidinyl ; or 
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2C 



25 
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methylenedioxyphenyl] ; 



30 



•3 5 



* is bond, lower alkylene, -s-, - 0 -, -c- =c „_ 

-CONH-, -N-CO- (in which r • ,• \ 

j wnicn R _ s lower alkyl), 

R 7 

-NHS0 2 -, -S0 2 NH-, -SOjNHCO- or -CONHSO- ) ; or 

to ; ; u ::;r yi ~ ci ™- vi - «* ^ 

subsr t ^tituentfs, taore preferably 

substrtue.nt selected fro m the group consisting'of 
lower alkyl, hydroxy , protected h « 

Preferably acyloxy, . phenyl, halophenyi. phenylth< 0 
and pyrrolyl, lmo re preferably halophenylthiaLyl 
Pher.yl lnid azolyl, phenylpyrazolyl. phenyl D yri dy i 
pheny Ithiopyridyi, pyrrolylpy rid yl, phelyithienyl 
Phenylfuryl, phenylisoxazolyl or chro.anvl having . 
2 lower alkyl and hydroxy]; ' 9 ' 

" is lower alkyl, lower aikoxy , lower , alkyl 

cycle <C 3 -C 7 , alkyl (mo re preferably cyclopentyi, 
cyclohexyl or cycloheptyl , , phenyl dower, alkyl whic* 
-y nave 1 to 3 (n ore preferably one or two; 
-ost preferably one) suitable substituent ,., (more 

Preferably substituent ,s , selected fro„ the grou P 
con t ing of halogen> lower ^ ^ ( P 

alkyl, anuno, [m ore preferably Phenyl .lower, alkyl 
halophenyi dower, alkyl, lower alkoxyphenyl Uowl.'alkvJ 
or „ (lower alkyl, aminophenyl (lower, a^kyi , 
tetrahydropyranyl or furyl (lower, alkvl, and 
rs phenyl which may have 1 to 3 , m ore preferably two o- 
three, suitable substituent ,s, < m ore preferably 
sunstituent selected ftOT the croup consisting of 
lower alkyl and halogen, imo re preferably di -o- 
trr, (lower alkyl, phenyl or trihalcohenylj • 
P.vridyi or pyri.idinyi, each of which m av'have 1 to , 
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(more preferably two or three) suitable subs tituent ( s ) 
(more preferably substituent selected from the group 
consisting of lower alkyi, lower alkylthio, halogen, 
lower alkoxy, lower alkylsulf inyi and lower 
5 alkylsulf onyl) [more preferably pyridyl having two 

lower alkylthio and lower alkyi; 
pyridyl having halogen, lower alkyi and lower 
alkylthio; tri (lower alkyi ) pyridyl ; pyridyl having two 
(lower ) alkoxy and lower alkyi; pyridyl having lower 

10 alkoxy, lower alkylthio and lower alkyi; pyridyl 

having two lower alkylsulf inyl and lower alkyi; 
pyridyl having two lower alkylsulf onyl and lower 
alkyi; pyridyl having lower alkylthio, lower alkoxy 
and lower alkyi; pyridyl having lower alkylsulf inyl, 

15 lower alkylsulf onyl and lower alkyi; pyridyl having 

lower alkylthio, lower alkylsulf onyl and lower alkyi; 
pyridyl having two halogen and lower alkyi; 
di ( lower ) aikoxypyrimidinyl ; or pyrimidinyi having two 
lower alkylthio and lower alkyi], and 

20 n is 0 or 1. 



The object compounds (I) and pharmaceutical^ 
acceptable salts thereof possess a strong inhibitory 
activity against ACAT, and are useful for the prevention 
25 and/or treatment of hypercholesterolemia, hyperlipidemia, 

atherosclerosis or diseases caused thereby. 



In order to illustrate the usefulness of the object 
compound (I), the pharmacological test data of the 
30 representative compound of the compound (I) are shown in 

the following. 



35 



Test compound (a) : 

1-Cycloheptyl-l- ( 4-phenoxyphenylmethyi ) -3- (2,4,6- 
trif luorophenyl ) urea 
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Test ; 



Acyl-CoA : cholesterol acyltransf erase ( ACAT ) 
inhibitory activity 



Method 



ACAT activity was measured by the method of Heider et 

t-, ZT Z Journal of LipId Research - vo1 - »■ ™ 

- (198.) . The enzyme ACAT was prepared from the mucosal 
microsome fraction of the small intestine of male, 18 - we T 
old Japanese white rabbits which had been red diet 
containing 2; cholesterol for 8 weete. The inhibitory 
activity of test compound was calculated bv measuring the 
amount of the labeled cholesterol ester produced from 

"C o ^r 00 * " d end ° 9e — cholesterol as follows. 
[ CJOleoyl-CoA and microsome were incubated with test 
compound at 37=c for 5 mrnutes. The reaction was stopoed 
oy the addition of chlorof orm-methanoi (2-t v/V) 
Cholesterol ester fraction in the chlorof orm-methano. 

0 c e o X unte C d S t r S ^T™ chromatography and was 

counted their label. 



Result : 



Test Compound 


IC 50 (M) 


(a) 


1.1 x 10 -8 



For therapeutic purpose, the compound ( t, Q f the 
Present invention can be used in a form of pharmaceutic^ 
preparation containing one of said compounds, as an active 
xngred.ent, in admixture with a pharmaceutical^ acceoUbie 
earner such as an organic or inorganic solid or iiau.n 
excipient suitable for oral, parenteral or externa^ ' " 
(topical) administration, wherein more preferable one xs 
oral administration. The pharmaceutical preparations mav 
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be capsules, tablets, dragees, granules, suppositories, 
solution, lotion, suspension, emulsion, ointment, gel, or 
the like. If desired, there may be included in these 
preparations, auxiliary substances, stabilizing agents, 

5 wetting or emulsifying agents, buffers and other commonly 

used additives. 

While the dosage of the compound (I) will vary 
depending upon the age and condition of the patient, an 
average single dose of about 0.1 mg, 1 mg, 10 mg, 50 mg, 

0 100 mg, 250 mg, 500 mg and 10 00 mg of the compound (I) may 

be effective for treating the above-mentioned diseases. In 
general, amounts between 0.1 mg/bocy and about 1,000 
mg/body may be administered per day. 

5 The following Preparations and Examples are given for 

the purpose of illustrating the present invention in more 
detail . 

0 

- to be continued on the next page - 
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To a solution of acetophenone (20 g) and di ».,.», , 
oxalat-P a , 9 and dl methvi 

xala.e (23.6 g) ln N, N-dimethylf ormamide (160 ml) was 
added sodium hydride (60-- nn S 
5 Tho ■ . yande (60, oil suspension, 8 g) at 0-5°r 

D The mixture was «?i--i>->-^ * c * 

was stirred for one hou 1 - at r-r^m - 

then heated for 30 minutes 5Q 

reaction m ixtnre uas added , . ^ £ °~ ng to the 

and extracted with ethyl acetate." The „ « "° " l * 

washed with water k organic layer was 

0 evaoorated ' ^ OVer »»">«iu» sulfate, 

silica gel ,700 ■ ' Chro ">"o g raphed on 

gel ,700 g, n-nexane - ethyl acetate „ : i to 1-m 
to gl ve .ethyl 2, 4-dioxo-<- P henylnutyrate ,70 3 2 

IR (KBr ) • g/ • 



1732, 1622, 1601, 1574, 14^4 126 o ^-1 
NMR (CDCl,, 5) • 3 95 , ' 1269 CIn 

_ ' 3 ' 95 (3H ' 7 -10 (1H, S ), 7.4^- 

b 7 ; } 68 (3H ' 7 - 95 - 8 - 06 (2H, m), 15 .o-l5.5 (1H, 

APCI-MASS (m/z) : 2 07 ( M+ H + ) 

Prfinar afinn 9 

The mixture of 3-acetylbenzonitrile ■ (43 ^5 a > 
dimethylformamide dimethyl aoetal (107 ' " 

90»r fnr o v, (Id7 - 2 ST) was stirred a- 

- for 3 hours under nitrogen. The mixture was 
concentrated in vacuo and diisoprooyl ether (400 „n 
^ thereto. The red . brown precipita ^ 
by filtration, washed with diisopropyl ether and d~ied to 
3 " [(E, - 3 - dimeth ^^opropenoyl]benzonitrii e (48.62 

IR (KBr) : 3070, 2900, 2225, 1645, 1600 1*50 

NMR (DMSO-d fi , 5) • P 96 MH 4 1 CM ' 

6' • ^-96 (3H, s), 3.17 (3 H S ) 

5.93 (1H, d, J=12.1Hz), 7.65 {1H/ dd/j-7'7 
7-7HZ), 7.72 (1H, d, J=12.1Hz), 7.95 (l K d ' 
J=7.7Hz), 8.20 (1H, d, J=7.7HZ), 8.3, (1 « ', 
APCI-MASS (m/z) : 201 (M + H + ) 
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Preparation 3 

To a solution of N- ( 3-acetylbenzyl ) -acet amide (9.56 g) 
in 1, 2-dimethoxyethane (150 mi) was added dropwise bromine 
(7.99 g) at room temperature and the mixture was stirred at 
5 the same temperature for 1.5 hours. The precipitates were 
dissolved by addition of ethar.oi (150 ml) and thioacetamide 
(4.51 g) was added to the solution. The mixture was 
refluxed for 2.5 hours and evaporated in vacuo. The 
residue was extracted by ethyl acetate and the organic 
10 layer was washed with water and brine, dried over magnesium 
sulfate and evaporated in vacuo. The residue was purified 
by column chromatography on silica gel to give N-[(2- 
methylthiazol-4-yl ) benzyl] -acetamide (8.24 g) . 

IR (KBr) : 3295, 3110, 3070, 2930, 1645, 1550 cm -1 
15 NMR (DMSO-d 6 , 5) : 1.89 (3K, s), 2.72 (3K, s), 

4.29 (2H, d, J=5.9Hz), 7.2-7.9 (4K, m) , 7. 90 (IK, 
s), 8.40 (1H, t, J=5.9Hz) 
APCI-MASS (m/z) : 24 7 (M+H + ) 

20 Preoarat- i on d 

To a solution of N- [ 3- (2-methylthiazol-4-yi ) benzyl ] - 
acetamide (8.23 g) in ethanol (100 mi) was added cone, 
hydrochloric acid (13.9 ml) and the mixture was refluxed 
for 12 hours. The mixture was cooled to 5°C and acetone 
25 (100 ml) was added thereto slowly. The precipitates were 

collected by filtration and washed with acetone, driec over 
phosphorus pentoxide to give 3- (2-methyl thiazol-4-yl ) - 
benzylamine-hydrochloride (5.14 g) . 

IR (KBr) : 3090, 2915, 2840, 2635, 1605, 1575, 
30 1510 cm" 1 

NMR (DMSO-d g , 5) : 2.73 (3K, s), 4.07 (2H, ABq, 

J=5.7Hz), 7.47 (2H, d, J=5.1Hz), 7.9-8.0 (IK, m) , 
7.97 (1H, s), 8.14 (IK, s), 8.57 (2K, br s) 
APCI-MASS (m/z) : 205 (M Q f free compound +H + ) 

35 
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T ° 3 sus P e nsion of methyl 4-f(P } - 3 H - u' 
-etic acid (1 . 84 n } I';;; <«° 1, was added 

* «t W stirring for 2 — — (1 . 56 aaj . 

-ivent was ev aporated in ^ ^ ^"tur.. the 

- ethyl acetace , washed ^^^^r^;-— -s dissoIved 

-gnesium sulfate/ evaporated - - d *rx„e ■ dried OVer 

(pvrazol-3- y i )ben2oate (4 ^ * ™ CU ° to W methyl 4- 

" (KBr) - 280 °- 350 ] ° — ™, 1610 . 1537 , 439 

o' o; . 3.86 (3H, S ), 6 85 nu 
*=2.2H Z) , 7 . 84 ( d, 

13.10 UH, br) 8) ' 7 - 85 " 8 -^ <4H, n ,, 

APC1-MASS (m/z) : 2Q3 (M+H+) 

T ° a s °lution of methyl 4-M*m-„ h - 
propenoyl) b enzoate (5 2 3 f • 3 - dime thvlamino- 

-thylhy dra2ine - (1 ^ g ^ (50 ml) was 

'or 3 hou rs at room temoeraturi ' t """^ 
5N-so dlum hydroxide solution Q ^ ^ solution was added 
cooling and extracted w ethyl ° a r ^ ate °T fy lc * 
layer was washed with saturate ^ Tne organic 

solution, wate^ hr < '""^ SOai ^ bicarbonate 
evaporate. 

:: ; : - g with -hlorom^^ - 
4 -<l-mechylpy ra2ol _3_ v , i-^-D), methyl 
^ vi ) benzoate i ^ ~< 

:; t thyl v i p yrazol -5- yl)ben , 2 3 ; a 1 e 9 a w ; 3 s - 

obtained. Le ^.63 g) was 

» t ^ r ;" ,i -~ thyipyr * ioi - 3 - yi,b - M »"- 

" = 3134. 2949, :705 , 1612 , ^ , 3 

1281 cm -2 ' 
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7.93 (2H, it.), 8.03-8.14 (2K, m) 
APCI-MASS (m/z) : 217 (M+H + ) 

Methyl 4-(l-methylpyrazol-5-yl)benzoate : 
5 IR (KBr ) : 3035, 2960, 1718, 1614, 1464, 1425, 

1286 cm -1 

NMR (CDC1 3 , 5) : 3.93 (3H, s), 3.96 (3H, s), 6.38 

(1H, d, J=2.0Hz), 7.46-7.57 (2H, m) , 7.54 (IK, d 
J=2.0Hz), 8.08-8.19 (2H, m) 
10 APCI-MASS (m/z) : 217 (M^H + ) 

Prepar^t-jn^ n 

To a solution of thiophenol (2.20 g) in methanol ro 
ml) was added 28?, sodium methoxide-methanol solution (3.86 
15 ml) and the mixture was stirred at room temperature for 15 
minutes. To the mixture was added methyl 6- 
chloronicotinate (3.43 g) and the mixture was refiuxed for 
6.5 hours under nitrogen. The mixture was evaoorated to 
dryness and the residue was extracted with ethyl acetate. 
The organic layer was washed with water and brine, dried 
over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
to give methyl 6- (phenyl thio) nicotinate (5.13 gj as a 
crystal . 

25 IR (KBr > : 3070, 2950, 1720, 1585, 1550 cm" 1 

NMR (CDCI3, 6) : 3.91 (3H, s), 6.86 (1H, dd, J=8.5, 
0.8Hz), 7.4-7.5 (3H, m) , 7.55-7.7 {2H , m) , 3.00 
(1H, dd, J=8.5, 2.2KZ), 9.00 (1H, dd, J=2.2, 
0.8Hz) 

30 APCI-MASS (m/z) : 246 (M+H + ) 

Preparation a 

To a solution of aniline (8.20 g) in pyridine (100 ml) 
was added pcrtionwise 4-carboxybenzenesulfonyl chloride 
35 (17.65 g) at 5°C and zhe mixture was stirred at 9C°c for 6 
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0 



hours under m*+-, 

ccnyx acetate (3on mn • 
cone. hydrocbioric acld (i ' 5 3 o 00 J >' « -t.r (2 00 ml) and 

formed and coilected by mtr.tL " Pl » el ""«t.. were 

and d lisoPropyl Y e n :r ; d d ;:: d washsd — 

phosphorus oentoxide f " Vacuo °«r 

«-87 11 9iTO 4 -' Phenyl -«-o yl) benzoic 

and the organic l aye , Was „„„ „ . ^trate was separated 

c ~ was washed with hn'n. 

-"ate and evaporated , ' ^ ° V « 

»as added diisoprooyl ether "and tH T ° 

»as obtained by fUtratron 



» '»« ■ »«. a . ;o . 2675 , 256Q , i68o> 

NMR (DMSO-d., 5) • 7 n - n 

6 7 u / • 7.0-7.9 /-31: m > _ 

7 85 fPH h t '-2-7.35 (2H, 

■«5 (2H, d, J=8.4Hz), 8.07 (2 H H to 

To a solution of ethui /t 

Pr"dine ,25 ml, was added d m " e (3 ' 26 9i In 

chloride ,8. sa g) " "*'« d b-zenesulfonyi 

room temperature for , h "'"^ «» -"".a at 

ior i hour unde>- m>^« 

-s poured into a mixture of ethyl ! * " iXtU " 

water (100 mi, and conc h ' Y aCSt " e 1150 »D- ioe 

States were Ced T/l^T^ ^ "» 
washed with ethvl *r- OT - «. d Dy fll tration, 

- -o over u a ^xte™ - ^ 

-Phenylsuifonylamino.ben^a" o 7 , J 1 " 6 " 
^e filtrate was seDarated ,„ d ( "- 7 - " * crystal. 

«th brine, dried over maane 1 * V * t "« h e d 

uver magnesium sulfa*-? 
vacuo. To the resin,,- evaporated i r 

second crop ( 83g w dliS °™ ether and the 

IR (KBr J obtained by filtration. 

•' 323 °' 3 ° 70 ' 2990, 2940 , 2880, 

1610, 1510 cm-1 ' 

NMR (DMSO-d,- 5) . - 

a 6- o) . x . 2 7 (3K, t, =7 « 0 „ 

• -nz ; , 4.24 (2H, 
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q, J-7.1HZ), 7.22 (2H, d, J=3.8Kz), 7.5-7.7 (3H, 
m) , 7.8-7.9 (4H, m) , 10.86 (IK, s) 
APCI-MASS (m/z) : 306 (M+H + ) 

5 Preparation 10 

To a stirred mixture of bromine (50.2 ml) in 
dichloromethane (1 f) and anhydrous sodium carbonate (206.8 
g) was added a solution of 1-methylpyrazole (30 g) in 
dichloromethane (100 ml) at 0-5°C. After stirring for one 
10 hour under ice-cooling, the mixture was stirred for further 
one hour at room temperature, then cooled. To the reaction 
mixture water (1 f) was added thereto. The dichloromethane 
layer was separated and aqueous layer was extracted twice 
with dichloromethane. The combined organic layer was 
15 washed with water and brine, dried over magnesium sulfate 
and evaporated under reduced pressure. The residue was 
distilled in vacuo to afford 4-bromo- 1-methylpyrazole 
(150. 6 g) . 

bp : 82°C (20 mmHg) 
20 IR (Neat) : 3100, 2930 cn" 1 

NMR (CDC1 3 , 5) : 3.89 (3H, s), 7.38 (1H, s), 

7.44 (IK, s) 
APCI-MASS (m/z) : 161, 163 (M+H + ) 

2 5 Preparation 11 

To a solution of methyl 4-f ormylbenzoate (4.0 g! and 
tosylmethyl isocyanide (5.0 g) in methanol (40 ml) was 
added potassium carbonate (3.54 g) . The mixture was 
refluxed for 3.5 hours. After cooling, the reaction 

30 mixture was diluted with ethyl acetate (300 ml), washed 
with water and brine, dried over magnesium sulfate, 
evaporated in vacuo. The residue was chroma to graphed or. 
silica gel (100 g, eluting with n-hexane - ethyl acetate 
(2:1 to 1:1) to give methyl 4- (oxazol-5-yl ) benzoate (4.04 

35 g) . 
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I" <KED : 1726, 1614 , ;275 , U09 ^ 
^ *^3. 5, : 3. 94 (3H , .,, 7 . 48 

J-w-7.78 : 2H , 7 . 9 , (1H , „ ( e _ 06 . 8 ^ 6 



m) 

APCI-MASS (m/z) : 2 04 ( M+ H + > 



evaPorated „ vacu : e \r:i si r: a r r raa9nesium 

chromatographed on silica gel (150 a n k 
15 acetate (3-1)) t-o • , 9 ' n ' hexane " eth Vl 

,5.25 g) giVS ^^"^^ 

IR (KBr) : 1728/ 15 70, i 448 , 1250 ^ ' 

NMR (CDC1-,, 5) • 4 m 

3' °> • 4.01 (3H, S ), 6.94 (l H , S ), 

20 APCI-MASS (m /z) : 204 (M+H+J 

The resulting solid was collected by <-ii c . atlop 

with diisooropvl e^^er tr * -oration, washed 

, " tC giVe 5 - rce thoxyicarbonyl- 3 - 

pvenylpyrazole (3.0 g) . 



30 



IR (KBr) : 2500-3400 (br) , 1730 , 1491 , , , 
NM R (D „ S0 - d6 , 5) : 3. S3, 3.BS it ot al 3,,.'..^., 

•-- 53 (4 „, mi , 7 . 79 ., 94 (2H _ m) _ i3 ; 9 ^ 

APCI-MASS (m/z) : 203 (M +H + ) 
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Preparation 14 

A mixture of methyl 3-cyanobenzoate (8.0 g) , sodium 
azide (19.38 g) and ammonium chloride (15.95 g) in N,N- 
dimethylf ormamide (32 ml) was heated for 2.5 hours at 
5 120°C. The mixture was poured into ice water (300 ml) - 

ethyl acetate (100 ml) . Under ice cooling, to the solution 
was added sodium nitrite (20.5 g) then 

6N-hydrochloric acid until pH was adjusted to 1-2. After 
stirring for 30 minutes at room temperature, the mixture 
10 was extracted with ethyl acetate - tetrahydrof uran, washed 
with water and brine, dried over magnesium sulfate, 
evaporated- in vacuo to give methyl 3- ( lH-tetrazol-5- 
yDbenzoate (10.01 g) . 

IR (KBr) : 2300-3500 (br) , 1705, 1684, 1618, 
• 15 1562 cm" 1 

NMR (DMSO-d 6 ,5) : 3.93 (3H, s), 7.78 (1H, dd, 

J=7.9, 7.9Hz), 8.10-8.20 (1H, m) , 8.25-8.38 (1H, 
m) , 8. 60-8.70 (IK, m) 
APCI-MASS (m/z) : 205 (M+H + ) 

20 

Preparation 15 

To the solution of 4-bromobenzyl alcohol (4.85 g) and 
3-tri-n-butylstannylthiophene (11.6 g) was added 
tetrakis (triphenylphosphine) palladium (0) (0.9 g) , then the 
25 mixture was heated for one hour at 140°C. After cooling, 
the resulting precipitate was collected by filtrarion and 
washed with n-hexane to give 4- ( 3-thienyl ) benzyl alcohol 
(2 . 67 g) . 

IR (KBr) : 3300 (br) , 1425, 1200, 1045, 1014, 
30 777 cm*" 1 

NMR (CDC1 3 , 5) : 1.72 (1H, t, J=5.9Kz), 4.72 (2H, d, 

J=5.9Hz), 7.30-7.50 (5H, m) , 7.60 (2H, dd, J=6.4, 
1 . 8Hz) 
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Prep * r *ti-n 1^ 

The following compound was obtained 
similar manner to that or p accoramg to a 

znat oz Preparation 15. 

5 4-<2-Thienyl) benzyl alcohol 

» (KBr) : 3300 (br) , 1427 , 1213, 1047 806 cm- 

mR (cdci 3- - i.7o uh. t, J=5 . 9H J ; r 7 r (2 ; 
^r 5 4 r; 7 * 08 (ih ' — ' 3-s H2 ;, ^ 

10 " 2 l4ri ' m) ' 7.52-7. 68 (2H, nJ 

A mixture of ethyl 4-acetylbenzoate fio , 
dimethylformamide dimethyl acetal (41 8 J 

18 hours at 85°C After r i- he5ted £o 

^ collected by f^ra ^ ^ ^ing solid was 

eo p y filtration, washed with diisooropyi et h Pr . 
give methyl 4- [ (E) -3-riinafi, n * Py " ether tc 

do... g, ^^^opropenoylibenzoate 

: 1?18 ' 1637 ' 1578 ' 15«. 1^25 cm-1 
NMH (DMSO-d 6 , 5) : 2 . 94 (3K , s) , 3 . 17 (3H 



88 OH, s), 5.85 (1H, d, J=12.2Hz)/ 7 
d, J-12.2HZ), 7.90-8.05 (4H, 



s) , 
-77 (1H, 



APCI-MASS (m/z) : 234 (M + H + ) 

To a suspension of lithium aluminum hydride rs*Q • 
xn tetrahydrofuran (120 ml) was added dr j£ ^ ' ' 
of 2 m th carbonyl _ 4 . ( ^ 

houC 0 e r xture was stirred at r ° om 

nou.s To the mixture were added sodium fluoride (2 5, L 
and water (811 mg) and the m±x ( - 5 - 9> 

temperature for 30 minutes. The 'm ate! LT^ 

removed bv filfrat-i^ iais were 

y IUtration a nd washed with tetrahvrirv^ 

HI -rate was evaporated in vacuo and the residue wa. 
Purified by column chromatography on silica" . 

«^« 1 -i-yi>pyr i <u„- a - ylI « thano y 1 (1 : 14 g) . 5lve 
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IR (KBr) : 3190, 2955, 2345, 1595, 1575, 1500 cm -1 
NMR (DMSO-d 6 , 5) : 4.58 (2H, d, J=5.8Hz), 5.48 (1H, 
t, J=5.8Hz), 6.35-6.4 (2K, m) , 7.52 (IK, dd, 
J=5.6, 2.4Hz), 6.55-6.6 (2K, m) , 7.62 (1H, d, 
5 J=1.9Hz), 8.47 (1H, d, J=5.6Hz) 

APCI-MASS (m/z) : 175 (M+H + ) 



Preparation 19 

The following compounds were obtained according to a 
10 similar manner to that of Preparation 18. 



(1) 3- (Pyrazol-3-yl) benzyl alcohol 

IR (Film) : 3245, 2930, 2880 cm -1 

NMR (DMSO-d 6 , 6) : 4.52 (2K, d, J=5.6Hz), 5.29 (1H, 
15 t, J=5.6Hz), 6.68 (1H, d, J=2.2Hz), 7.2-7.7 (4H 

m) , 7.76 (1H, d, J=2.2Hz), 12.9 (1H, br s) 
APCI-MASS (m/z) : 17 5 (M+H + ) 



(2) ( 6-Phenylpyridin-3-yl ) methanol 

20 IR (Film) : 3325, 2865, 1600, 1565, 1475 cm -1 

NMR (CDC1 3 , 6) : 4.74 (2H, s), 7.4-7.55 (3H, m; , 

7.7-7.85 (2K, m) , 7.9-8.05 (2H, m) , 8.62 (IK, d 
J=l . 3Hz) 
APCI-MASS (m/z) : 186 (M+H + ) 

25 

(3) 4- (Benzoylamino) benzyl alcohol 

IR (KBr) : 3320, 2840, 1655, 1595, 1545 cm" 1 
NMR (DMSO-d 6 , 8) : 4.50 (2H, d, J=5.7Hz), 5.22 (IK, 
t, J=5.7Hz), 7.05 (IK, d, J=7.6Hz), 7.29 (IK, d 
30 J=7.6Hz), 7.5-7.7 (4H, m) , 7.77 (1H, s), 7.96 

(2K, dd, J=7.6, 1.5Hz), 10.23 (IH, s) 
APCI-MASS (m/z) : 228 (M+H^) 



(4) 4- (Phenylsuifonylamino)benzyl alcohol 
35 IR (Film) : 3515, 3265, 3060, 2935, 2875, 1705, 
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1650, 1615, 1515 cm" 1 
"MR <OMSO-d 6 , 5, : - 4 . 36 (2H . d , M _ 8H=) . ^ 

t- J-5.8HZ,, 7.02 ,2H, d, J-8.6HZ,, 7.15 ,2H." d, 

7.5-7.65 ,3H, 7 .,. 7 . 8 (2Bi a 
10.21 (1H, s) 
APCI-MASS (in/ 2 ) : 2 64 (M+H + ) 

(5) (6-Phenylthiopyridin-3-yl, methanol 

IR (Film) : 3320, 2865, 1590, 1560 cn^ 
NMR (CDC1 3 , 5) : 2 . 46 and 2>?1 ^ fc 

J-5 6Hz), 4.64 and 4.72 (total 2H, d , J=5 .6Kz), 

6-88 and 7.31 (total 1H, d, J=8.3Hz), 7 4-7 75 
(6H, m), 8.3-8.4 (1H, m) 
APCI-MASS (m/z) : 218 (M+H + ) 

(6) 4- (Oxazol-5-yl) benzyl alcohol 

IH (KBr ) : 3330 (br) , 1510, 1491, 10 41, 818 cm -l 
NMR (CDC1 3 , 6) : 4 . 7 , (2H/ s)# ? _ 34 s) 

s 7 ; 35 ~ 7 - 5C (2H ' »>' 7.59-7.72 (2H, a , , 7 .'91 (IK, 

APCI-MA SS (m/z) : 176 (M + K + ) 



(7) (3-Phenylpyrazol-5-yl) methanol 

25 IR : 250 °-3500 (br), 1471, 1360 , 1030, 1001, 

7 6 6 cm 1 

NMR (DMS0-d fi , 5) : 4 33-d sq ( 9 n 

6 ; ' -.^b (2H, m) , 4.95-5 37 

(1H, m), 6.52-6.66 (l H , m) , 7.20-7.53 (3H n) 
7-68-7.90 (2K, m) , 12.68-13.10 (IK, m) 
APCI-MASS (m/z) : 175 (m +k + ) 

30 

(8) 4- (Pyrazol-3-yl) benzyl alcohol 

IR (KBr) : 2500-3600 (br) , 1522, 1456, 1419, 1 032 
841, 762 cm" 1 

NMR (DMSO-d*, 5) • 4 si ton * - - -, 
35 6 ' °' * 4 - 51 {2n ' a ' 7Hz), 5.07-5.27 

(1H, m), 6.60-6.74 (1H, br s) , 7.20-7.85 (5H, m) , 
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12.82, 13.24 (total 1H, each br s) 
APCI-MASS (m/z) : 175 (M+H + ) 

(9) 4- (l-Methylpyrazol-5-yl)benzyl alcohol 
5 IR (KBr ) : 2500-3600 (br) , 1495, 1460, 1425, 1385, 

1273 cm -1 

NMR (CDC1 3 , 5) : 2.12 (1H, t, J=5.7Hz), 3.88 (3H, 

s), 4.77 (2H, d, J=5.7Hz), 6.30 (IK, d, J=1.9Hz), 
7.35-7.52 (4H, m) , 7.51 (1H, d, J=1.9Hz) 
10 APCI-MASS (m/z) : 189 (M+H + ) 

(10) 3- (lH-Tetrazol-5-yl)benzoyl alcohol 

IR (KBr) : 2100-3600 (br) , 1562, 1485, 1419, 
1219 cm -1 

NMR (DMSO-d 6 , 6) : 4.61 (2K, s), 5.20-5.60 (1H, 

br), 7.48-7.65 (2H, m) , 7.85-7.98 (1H, m) , 8.05 
(1H, s) 

APCI-MASS (m/z) : 177 (M+H + ) 

Prepararion ? D 

To a solution of 3- [ (E ) -3-dimethylaminopropenoyl ] - 
benzonitrile (48.5 g) in methanol (500 ml) was added acetic 
acid (21.82 g) followed by slow addition of hydrazine 
monohydrate (18.17 g) at room temperature and the mixture 
was stirred at 17.5 hours at the same temperature. The 
mixture was evaporated to dryness and the residue was 
extracted with ethyl acetate. The organic layer was washed 
with water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was crystallized and the 
crystal was collected by filtration, washed with 
diisopropyl ether and dried to give 3- (pyrazol-3- 
yl ) benzonitrile (37.71 g) . 

IR (KBr) : 3190, 3075, 2840, 2760, 2230, 1560 cm -1 
NMR (DMSO-d 6 , 5) : 6.8 8 (1H, d, J=2.1Hz), 7.62 (IK, 
dd, J=7.7, 7.7Hz), 7.75 (1H, d, J=7.7Kz), 7.83 



20 



25 



30 
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UH, br s), 8.16 (IK, d , J=7.7Hz), 3.24 (i H/ s) 
13.08 (1H, br) 

Prpn 3ra i-jn n pi 

To a suspension of sodium hydride (2.0 g, in N N _ 
dimethyl formamide (100 ml) was added thiophenol (5.51 g) 
and the mixture was stirred at room temoerature fo>- 15 ' 
minUt6S - T ° the mi * tu ^ ^s added 4-f luorobenzonit^ile 
(6.66 g), and the mixture was stirred at 130°C for 16 hours 
under nitrogen. The mixture was poured into a mixture of 
ethyl acetate and ice water and the separated organic layer 
was washed with water and brine, drxed over maanesium 
sulfate and evaporated in vacuo. The residue was purifxed 
by column chromatography on silica gel to give 
4- (phenyl thio ) benzoni triie (12.24 g) as an oil. 
IR (Film) : 3070, 2235, 1595, 1505 cm" 1 

NMR (CDC1-3, 5) • 7 1S-7 ■a /on 

3' • /.lb-7.3 (2H, m) , 7.65-7.8 (2H, 

m) , 7.4-7.6 (5H, m) 
APCI-MASS (m/z) : 212 (M+H + ) 

Prepsrafinr, pp 

To a suspension of 4- (phenylsulf amoyl ) benzoic acid 
( ''- 43 ^ ±n ^"^hloroethane (130 mi) were added thionyl 
chloride (11.52 g) and N, N-dimethyl f ormamide (2 drops) and 
the mxxture was stirred at 100°C for 2 hours, unde^- 
nxtrogen. The resulting solution was evaporated in vacuo 
and the residue was dissolved in dichloromethane (150 ml) 
To thxs solution was added N, O-dimethylhydrox viamine-hvd^o- 
cnlorxde (5.19 g) , followed by droowise addition c^ 
triethylamine (9.80 g, at 5°C. The mixture was starred ~ 
room temperature for 4 hours. Water was added thereto and 
the separated organic layer was washed with br-: ne d^ied 
over magnesium sulfate and evaported in vacuo. r he , esidue 
was purified by column chromatography on silica gel to give 
N-methyl-N-methoxy-4- (phenylsulf amoyl) benzamide (H 31 g) 
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as an oil. 

IR (KBr) : 3150, 2950, 2905, 2890, 1625, 1600, 

1570, 1495 cm" 1 
NMR (DMSO-d 6 , 5) : 3.24 (3H, s), 3.48 (3H, s), 7.0- 
. 5 7.2 (3H, in), 7.2-7.3 (2H, m) , 7.7-7.9 (4H, m) , 

10.38 (1H, s) 

Preparation 23 

To the solution of 4-f luorobenzoni trile (10 g) and 
10 pyrazole (6.74 g) in N, N-dimethylf ormamide (100 ml) was 

added potassium carbonate (13.7 g) . Then the mixture was 
heated for 4 hours at 120°C. After cooling, the reaction 
mixture was diluted with ethyl acetate (It), washed with 
water, brine, dried over magnesium sulfate and evaporated 
15 in vacuo. The residue was chromatographed on silica gel 
(400 g, eluting with n-hexane - ethyl acetate (3:1)) to 
give 4- (pyrazol- 1-yl ) benzonitrile (10.54 g) . 
IR (KBr) : 2226, 1608, 1529, 1394 cm" 1 
NMR ( CDC1 3 , 5) : 6.54 (1H, dd, J=2.5, I.8Hz), 7.70- 
20 7.90 (5H, m) , 8.00 (1H, d, J=2.5Hz) 

APCI-MASS (m/z) : 17C (M+H+) 

Preparation 24 

To the solution of 4-f luorobenzoni trile (10 g) and 
25 imidazole (6.74 g) in N, N-dimethylf ormamide (200 ml) was 
added potassium carbonate (13.7 g) . Then the mixture was 
heated for 2 hours at 120°C. After cooling, the reaction 
mixture was diluted with ethyl acetate (2 t) , washed with 
water, brine, dried over magnesium sulfate and evaporated 
30 in vacuo to give 4- ( imidazol-l-yl ) benzonitrile (10.34 g; . 
IR (KBr) : 2225, 1608, 1520 cm -1 
NMR (CDC1 3 , O) : 7.27 (1H, s), 7.34 (1H, t, 

J=1.2Hz), 7.46-7.60 (2H, m) , 7.75-7.89 (2H, m) , 
7.95 (IK, s) 
35 APCI-MASS (m/z) : 170 (M+H + ) 
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To a solution of methyl 4- ( l-methvi D y ra . 0 1' - 3 - 
YDbenzoate (2.5 g) in dlchlorom.rh.ne (80 ml , 'was added 
dropw.se diisobutylaluminum hydride ( 1 . 02M coluene 
solution, 25.0 ,1) at - 60 - - 50 = c . After sfc 

-nutes at the same temperature, sodium fi uoride 2Q Q 
an, t (1 . 38 ml , _ added ^ 

warmed to room temperature over 15 minutes and stirred to 

The filtrate was evaporated in vacuo to giv- 
methylpyrazol-3-yl) benzyl alcohol (I.74 g) . 

IR (KBr) : 2500-3650 ( brJ , 1508 , 1462, 1431, 1360 
1302 cm" 1 

NMR ,CDC1 3 . 6, : x. 90 (1H , t , ^ 

-> ; «.70 ,2H, d, J-5.7HZ,, 6.54 (1 „, d , J=2 . 2Hz) 
7.33-7.43 (3H, m, , 7.74-7.84 (2H, m) 
APCI-MASS (m/z, : i 8 9 M+K+) 

To a solution of 4-bromo-l- m ethyip yra zole (1 g) <n 
ether ,15 ml, was added dropwise n-butyllithium ,1.63m in 
hexane, 4.2 ml, keeping the temperature below -60'c ^re- 
storing tor 30 minutes, a solution of tri-n-butvltin " 
chloride ,1.35 ml, in ether (1 . 85 ml) „ as ^ 

After starring for one hour, the mixture was warmed to room 
temperature over 30 minutes and stirred for one hou- ^ e 
reason mixture was diluted with ether, washed with watl'r 
ana brine, dried over magnesium sulfate, and evaporated " 
under reduced pressure to give l-methyl-4-tri- (n- 
butyl, stannylpyrazole ,2.3 g, . 

IR (Neat, : 2930, 1504, 1460, 1120 cm"! 
NMR (CDC1 3 . 5, : 0.75-1.70 ,27H, m, . 3. S3 ,3H, s,, 

7.23 (1H, s), 7.42 (IK, s) 



WO 96/10559 



PCT/JP95/01982 



- 44 - 

Preparation 27 

To a suspension of 5-bromc-2-f urancarboxylic acid (10 
g) , N, O-dimethyihydroxyl amine-hydrochloride (5.1 g) and 1- 
hydroxybenzotriazole (7.07 g) in dichloromethane (300 ml) 
5 was added dropwise a solution of 1- ( 3-dimethylaminopropyl ) - 
3-ethylcarbodiimide (6.37 g) in dichloromethane (60 ml) at 
room temperature. The resulting mixture was stirred at 
room temperature for 18 hours. Water (180 ml) was added 
thereto and the insoluble materials were removed by 
10 filtration. The organic layer was separated and washed 
with brine, dried over magnesium sulfate, evaporated in 
vacuo. The residue was chromatographed on silica gel (350 
g, eluting with ethyl acetate - n-hexane (1:1)) to give 5- 
bromo-2- (N-methyl-N-methoxycarbamoyl ) furan (7 . 60 g) . 
15 IR (Neat) : 2974, 2937, 1649, 1566, 1477 cm" 1 

NMR (CDC1 3 , 5) : 3.34 (3K, s), 3.77 (3H,. s), 6.45 

(1H, d, J=3.5Hz), 7.09 (1H, d, J=3.5Hz) 
APCI-MASS (m/z) : 234, 236 (M+H + ) 



2 0 Preparation 28 

To a mixture of 3-methylbiphenyl (5.0 g) and 
N-bromosuccinimide (5.29 g) in tet rachloromethane (150 mi) 
was added benzoyl peroxide (144 mg) and the mixture was 
refluxed for 6 hours. The mixture was cooled, and the 

25 insoluble materials were filtered off. The filtrate was 

evaporated in vacuo and the residue was purified by column 
chromatography on silica gel to give crude 3-bromomethyl 
biphenyl (6.59 g) as a yellow oil. 

IR (Film) : 3030, 1600, 1575 cm* 1 

30 NMR (CDCI3, 5) : 4.56 (2H, s), 7.35-7.7 (9H, m) 

Preparation 29 

The following compounds were obtained according to a 
similar manner to that of Preparation 28. 



35 
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(1) 4-Broraomethylbenzophenone 

IR (KBr ) : 3050, 1650, 1605 cm" 1 
NMR (CDC1 V 5) . 4 54 ,~„ . _ „ 

5 (2) ^-(Pyriciin-3-yl) benzyl bromide 

6' O) . 6.10 ,2H, S)/ 7.4-8.4 (6H, m) , 
8-9-9.3 (2H, m) 

(3) 4- (Pyridin-2-yl) benzyl bromide 
0 IR (Film) : 3050, 3010, 2985, 1735, 1585 1565 ^ 

NMR (CDC1 3 , 5) : 4.58 (2H, s) , 7.2-8.1 (7K, B) , 

8-7-8.8 (IK, m) 

Pren3r fl t-jA n in 

To a solution of 4-ethoxycarbonyl-2- (4- 

chlorophenyl)thiazole (2.68 g) in a mixture Qf 
tet ah o furan (4n ml) ^ ethanoi ^ w ^ 

lithxum borohydride (218 mg) at room temperature and 
mixture was stired at *o°r i = u 

Poured int- • h ° UrS - The fixture was 

Poured xnto a mxxture of ethyl acetate and ice water, and 



the separated organic layer was washed with wate- and 
bnr.e, dr.ed over magnesium sulfate and evaporated in 
vacuo The residu£ crystall . ne w ^ coUected 

'l «"r C ° I2 " M - Chl ° rOPhenyl,thi "° i ^--^'-t h ano 1 

IR (KBr ) : 3270, 3080, 2920, 2865, 1595, 15,5 
1505 cm" 1 

NH* (DMSO-d 6 , 5) : 4.63 ( 2H, d, J=5 .8Hz}, 5.40 (1 H 

t, «.8HZ), 7.51 (1H, s), 7.5-7.6 (2H , aJ , 7 ^ 
8.0 (2K, m) 

APCI-MASS (m/z) : 2 26 (M-H + ) 
Prenar^ tinn 3J 

and all h SOlUti ° n ° f " ethYl 6 - Chlo « n icotxnate ,6.86 g, 
and drhydroxypnenyl borane ,5.85 g, in 1 , 2-dimetnoxyethane 
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(150 ml) was added 2M sodium carbonate aqueous solution (48 
ml), followed by tetrakis ( triphenylphosphine ) palladium ( 0 ) 
(2.31 g) and the mixture was refluxed for 16 hours. The 
mixture was poured into a mixture of ethyl acetate and ice 
5 water, and the separated organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give methyl 6- 
phenylnicotinate (7.75 g) as a white crystal. 
10 IR (KBr) : 3070, 3030, 2995, 2945, 2845, 1725, 

1595, 1560 cm" 1 
NMR (CDC1 3 , 6) : 3.98 (3H, s), 7.4-7.6 (3H, m) , 

7.82 (IK, dd, J=8.3, 0.9Hz), 8.0-8.1 (2H, m) , 
8.35 (1H, dd, J=8.3, 2.2Hz), 9.28 (1H, dd, J=2.2, 
15 0.9Hz) 



Prpnarat.ion 32 

The following compound was obtained according to a 
similar manner to that of Preparation 31. 

20 

N-Methyi-N-methoxy-4- [4- (dimethyiamino) phenyl ] - 
benzamide 

IR (KBr) : 3255, 3000, 2915, 1605, 1540, 1505 cm -1 
NMR (CDCI3, 6) : 3.01 (6H, s), 3.38 (3K, s), 3.60 
25 (3H, s), 6.80 (2H, d, J=8.9Hz), 7.5-7.65 (4H, m) , 

7.74 (2H, dd, J=6.5, 1.9Hz) 
APCI-MASS (m/z) : 28 5 (M+K + ) 



Prpnaratinn 3 3 

30 To a suspension of 4- (pyrrol-l-yl ) benzoic acid (3.74 

g) and N, 0- dime thy lhydroxyl amine-hydrochloride (1.95 g) in 
dichloromethane (100 ml) was added dropwise a solution of 
1- (3-dimethyiaminopropyl) -3-ethylcarbodiimide (2.43 g! in 
dichloromethane (15 ml) at room temperature. The resulting 

35 solution was stirred at the same temperature for 18 hours. 
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25 



30 



water ,60 ,1, was added to the mixture _ ^ ^ ^ 
materials were removed by filtration. The filtrate was 
separated, and the organic layer was washed with famine 
dried over magnesium sulfate and evaporated in vaouo ' T he 
residue was purified by column chromatography on silica gel 
to g.va ^-(Pyrrol-l-yl)- N - methyl . N _ methoxybenzam . de 
g) as a white crystal. 

IR (KBr ) : 3130, 3045, 2975, 2935, 1640, 1610, 

1580, 1525 cm -1 
NMR (CDC1 3 , 5) : 3.39 (3H, s) , 3.58 (3H, s), 

6.4-6.45 (2H, m), 7.15-7.2 (2H, m) , 7.4-7.5 (2F 
m), 7.8-7.9 (2H, m) 
APCI-MASS (m/z) : 231 (M+K + ) 

15 Preparafjn^ 

To a suspension of 3- (pyrrol-l-yl, benzoic acid (5 62 
g), N,0-dimethylhydroxylamine-hydrochloride (2.93 g, and 1 
hydroxybenzotriazole (4.05 g) in dichloromethane (150 ml ) 
was added dropwise a solution of 1- (3-dimethylaminopropyl ) - 
3-etnylcarbodiimide (3.65 g, in dichloromethane (30 mi) at 
room temperature. The resulting solution was s^red a~ 
room temperature for 20 hours. Water (1 00 ml , was aadea ~ 
thereto and the insoluble materials were removed by 
filtration. The filtrate was separated and the organic 
layer was washed with brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was ourified bv 
column chromatography on silica gel to give 3-( P v^roi-i- 
yl)-N-methyl-N-methoxybenzamide (5.19 g) as a yellow oxi 
IR (Film) : 3130, 2935, 1645, 1610, 1585, 1500 cm"! 
NMR (CDCI3, 6) : 3.39 (3H, s), 3.57 (3H , s), 

6.35-6.4 (2K, m) , 7.1-7.15 (2H, m) , 7.45-7.6 r, H 
m), 8.7-8.75 (1H, m) 
APCI-MASS (m/z) : 231 (M-H + ) 



20 
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Preparation 35 

The following compound was obtained according to a 
similar manner to that of Preparation 34. 

5 [4- (N-Methyl-N-methoxy) carbamoylphenyl ] - 

dihydroxyborane 

IR (KEr) : 3380, 1610, 1545, 1510 cm" 1 
NMR (DMSO-d 6 , 5) : 3.25 (3H, s), 3.53 (3H, s), 

7.5-7.8 (4H, m) 
10 APCI-MASS (m/z) : 210 (M+H + ) 



Preparation 36 

To a suspension of lithium aluminum hydride (343 mg) 
in tetrahydrof uran (30 ml) was added dropwise a solution of 
15 4- (pyrrol-l-yl) -N-methyl-N-methoxybenzamide (2.11 g) in 

tetrahydrof uran (40 ml) at 5°C and the mixture was stirred 
at 5°C for 1.5 hours. To the mixture were added sodium 
fluoride (1.54 g) and water (495 mg) , and the mixture was 
stirred at room temperature for 30 minutes. The insoluble 
20 materials were filtered off and washed with 

tetrahydrof uran . The filtrate was evaporated in vacuo and 
the residue was purified by column chromatography on silica 
gel to give 4- (pyrrol-1 -yl ) benzaldehyde (1.65 g) . 

IR (KBr) : 3130, 2800, 2745, 1690, 1605, 1520 cm" 1 
25 NMR (CDC1 3 , 5) : 6.35-6.45 (2H, m) , 7.15-7.25 (2H, 

m) , 7.5-7.6 (2H, m) , 7.9-8.0 (2K, m) , 9.99 (IK, 
s) 

APCI-MASS (m/z) : 172 (M+H + ) 



30 preparation 37 

The following compounds were obtained according to a 
similar manner to that of Preparation 36. 



(I) 3- (Pyrrol-l-yl)benzaldehyde 
35 IR (Film) : 3220, 1700, 1650, 1590, 1540, 1500 cm" 1 
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10 



20 



-; s — m; , 8 . 9 . a . 95 (1H/m) , :o . o - 

APCI-MASS (m/zj : i 72 (M+H + ) 

(2) 4- M-DHnethylaninophenyDbenzaldehyde 

» C«r) = 2395, 2810, 2725, 1695, 168c , 15g5 ^ 

1540 cnT 1 

NMR (CDC1,, 6) • 3 0 3 r *r , 

J ' 3 (6H ' S) ' 6 -8-6.9 ( 2H/ m>, 

(2H ' 7 - 65 " 7 " 75 (2H, n), 7.B5-7.95 

(2H, m), 10.01 (1H, S ) 

APCI-MASS (m/ 2) . 226 (M+H+J 



(3) 



4- (Phenylaulfaaoyl)benzaldehyde 
» "Or, : 3260, 3055, 2860, 1695, 15 95 « 



--so- d6 , 5) : 7.0.7.5^;,™;^ 

m), 7.93 (2H, d, J«8.lHz), 8.05 (2F, d " jJ 8 ' 
APCI-MASS (m/z) : 262 (M + K + ) 



(4) 2-Bromo-5-furaldehyde 

IR (KBr ) : 1670 , 1464, 1377, 127 i cm"! 
NMR (CDClo, §) • fi =-7 ,, T . j 

3' OJ . 6. 5 7 (l n , d , j= 3 .6Kz), 7.19 (1 H/ 

25 d ' J=3 - 6H 2), 9-54 (1H, S ) 

To a suspension of 4-bromobenzaldehyde (I 85 
H--ur ophenylJdihydroxyborane (i 4q y • J ; - . and 

was added powdered r>r^ = «,*. • ene (b0 ml. 

potassium carbonate (2 07 m * 1n 
3 ° by addition of tetrak^(tHn, i u followed 

,„ fl trakls (tri P hen y 1 Phosphine)p a nadiuiT 1 ro^ 

'578 mg > and the mixture re J -adxumco, 

ritroa^n • ~ or 24 hours under 

acetate h P ° Ured int ° 3 mixtu - °' «hvl 

acetate and «. water, and the separated organi- , aie 

washed with water and b^ne drieH ' 5 

and evaporated in vacuo" The r H """"^ 

vacuo. The residue was purified by 
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column chromatography on silica gel cc give 4- (4- 
f luorophenyl ) benzaldehyde (1.67 g) as a white crystal. 
IR (KBr) : 3055, 2855, 2755, 1705, 1600, 1565, 
1520 cm" 1 

5 NMR (CDCI3 , 6) : 7.1-7.25 (2H, m) , 7.55-7.7 (2H, 

m) , 7.71 (2H, d, J=8.2Kz), 7.95 (2H, d, J=8.2Hz), 
10.06 (1H, s) 
APCI-MASS (m/z) : 201 (M+H + ) 



10 Preparation 39 

To a solution of 2-bromo-5- thiophenecarbaldehyde (2 g) 
and dihydroxyphenylborane (1.66 g) was added 2M sodium 
carbonate solution (13.6 ml) and 

tetrakis (triphenylphosphine) palladium ( 0) (605 mg) . The 
15 mixture was heated for 5 hours at 80°C. The reaction 
mixture was poured into water, extracted with 
dichloromethane . The organic layer was washed with water 
and brine, dried over magnesium sulfate, evaporated in 
vacuo. The residue was chromatographed on silica gel (100 
20 g, eluting with n-hexane - ethyl acetate (5:1)) rc give 2- 
phenyl-5-thiophenecarbaldehyde (1.80 g) . 

IR (KBr) : 1647, 1441, 1232, 754 cm" 1 
NMR (CDCI3, 6) : 7.33-7.50 (4H, m) , 7.60-7.80 (3H, 

m) , 9.90 (IK, s) 
25 APCI-MASS (m/z) : 189 (M+H + ) 



Preparation 40 

The following compounds were obtained according to a 
similar manner to that of Preparation 39. 

30 

( 1 ) 2 -Phenyl -5- fur aldehyde 

IR (Neat) : 1674, 1522, 1475, 1257 cm" 1 
NMR (CDCI3, 5) : 6.85 (1H, d, J=3.7Hz), 7.33 (1H, 
d, J=3.7Hz), 7.37-7.53 (3H, m) , 7.80-7.92 (2H, 
35 m) , 9.66 (1H, s) 



WO 96/10559 



PCT/JP95/01982 



10 



15 



- 51 - 

APCI-MASS (m/z) : 173 (M+H + ) 

(2) 4-Phenyl- 2 -thiophenecarbaldehvde 
IR (KBr) : 1676/ 1539 , 1429/ " 11? 

(CDCI3, 5) : 7 . 30 - 7 . 66 (5H , m)/ 7>82 : 

»). 8.00-8.08 (IK, 9 . 98 (1H/ " 

FAB-MASS (m/z) : 189 < M+H + ) ' 

(3)4- ( 4-Methylphenyl ) benzaldehyde 

I* (KBr) : 3095, 3060, 2860, 2765, 1690, 1600, 

1575, 1505 cm" 1 
NMR <CDC1 3 , 6) : 2 . 42 (3H# s) _ ? , 9 (2k _ d 

7-55 !2H ' dd - J=6 - 3 - 1 - 8K2 »' 7 ^ «». 

APCI-MASS (m/z) : 197 (M+H +, 

(4) 4- (4-Chlorophenyl) benzaldehyde 

IR (KBr, : 3055, 2820, 2720, 1695, 1605 CT "1 
NHH (CDCI3, 6) : 7.4-7.5 (2H, B) , 7.55-7.65 (2H 

7-7-7.8 (2H, m)/ 7.9-8.0 (2H# m , , i0 . 06 ' (: , 

s) 

APCI-MASS (m/z) : 217 ( M+ H + ) 

(5) 4- (4-Bromophenyl) benzaldehyde 

IR (KBr) : 3050, 2820, 2725, 1705, 1605 , "575 
1555 cm" 1 

NMR ,C D C i3 . 6, : 7. «-7. 55 (2 K, „, , 7.55-7. 65 ,7, 

*>- 7. 65-7.75 ,2H, 7.55-8.05 ,2H, B) , 10 7 0 6 

(1H, s) 

APCI-MASS (m/z) : 263, 261 (M + H + ; 

T ° a Solution of 4-carboxybenzaldehvde (3 00 o> ar • 

3 5 « iethylai3ine (2 . 23 gJ in dichloromethan ; (5 -- ^ 



20 



25 
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dropwise isobutyl chlorof ormate (3.01 g) at 5°C and the 
mixture was stirred at 5°C for 40 minutes. To this 
solution was added aniline (2.05 g) and the mixture was 
stirred at room temperature for 16 hours. Water was added 
5 to the mixture, and the separated organic layer was washed 
with brine, dried over magnesium sulfate and evaporated in 
vacuo. To the residue was added hexane: ethyl acetate (1:1) 
and the powder was collected by filtration to give 4- 
(phenylcarbamoyl) benzaldehyde (2.24 g) . The filtrate was 
10 evaporated in vacuo and the residue was purified by column 
chromatography on silica gel to give the second crop (1.12 

g) . 

IR (KBr) : 3340, 3055, 2820, 2725, 1705, 1650, 
1575, 1535 cm" 1 

15 NMR (DMS0-d 6 , 6) : 7.13 (1H, t, J=7.3Hz), 7.3-7.45 

(2H, m) , 7.79 (2H, d, J=7.5Hz), 8.0-8.2 (4H, m) , 
10.12 (1H, s), 10.46 (1H, s) 
APCI-MASS (m/z) : 226 (M+H"") 



2 0 Preparation 42 

To a solution of ethyl 4-aminobenzcate (3.30 g) in 
pyridine (10 ml) was added dropwise benzoyl chloride 
(3.09 g) at 5°C, and the mixture was stirred at room 
temperature for 1.6 hours. The mixture was poured into a 
25 mixture of ethyl acetate, ice water and 6N hydrochloric 
acid (40 ml), and the separated organic layer was washed 
with water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was crystallized from 
hexane and ethyl acetate (5:1), and the crystal was 
30 collected by filtration to give ethyl 4- (benzoylamino) - 
benzoate (5.14 g) . 

IR (KBr) : 3300, 3050, 2980, 1720, 1650, 1530 cm" 1 
NMR (DMS0-d 6 , 5) : 1.34 (3H, t, J=7.1Kz), 4.34 (2K, 
q, J=7.1Hz), 7.5-7.7 (5H, m) , 7.95-8.2 (3H, m) , 
35 8.45-8.5 (1H, m) , 10.48 (1H, s) 
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APCI-MASS (m/z) : 270 (M+H + ) 



30 



35 



The following compound was obtained accordina to * 
> szmxlar manner to that of Preparation 4 1 . 

4- ^ 2 -Pyridylcarbamoyl)benzaldehyde 

» (KBr, : 3230, 3180, 3115, 3035, 2810, 27, 5 

1710, 1675, 1585, 1540 cm"! 
NMR fDMSO-d 6 , 6) : 7.20 (1H, dd, J=6 . 8 , , 5Hz) 

ri 7 - 8 " 7 - 9 UH ' 8 '° 3 (2H ' J=8-4H 2 ), 8.20 (2H, 

£8 4H„. 8.15-8.25 ( 1H, m), 8.4-8.45 ( 1H, m) , 
10.12 (lh, s), 11.06 (1H, s) 
APCI-MASS (m/z) : 227 ( M +H + ) 

Prenar^jn n ^ 

To a solution of [2- M-chlorophenyl) thiazol-4- 
ZT7 1 a ' 42 " ^ Chl0r ° f0 ™ < 80 «*> - added 

" - ate I"' h ° UrS - rai " Ure -d the 

ate was evaporated in vacuo to give 4-formvl-,- 

chlorophenyi) thiazole ,1.28 g). ' 

IR (KBr) : 31 10, 2840, 1695, 1595, 1575, 1500 cm"! 
(DMS °- d 6' 5) = 7.55-7.65 , 2 „, „, , ^ 

=»/ 8.80 (1H, s), 9.99 (1H «, i 
APCI-MASS ( n / 2) . 224 (M+K+) 

?rpnarqt-i nn ^c, 

To a solution of <3-phenylpyra 2 ol-5- y i , methanol (1 30 
g> ,n acetone ,130 ml, „ as added activated Manganese 
dioxid. ,6.5 g, and the mixture was refluxed 1.5 hours 
The mature was filtered and the filtrate was evaoorated - 
vacuo to give 3-phenyl-5-formylpyrazole ,1 16 g, " 
IR (KBr) : 2400-3500 ,br) , 1676, 1473, 1282, 
1192 cm" 1 
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NMR (DMSO-d g , 5) : 7.20-7.56 (4H, m) , 7.75-7.95 
(2H, m) , 9.93 (1H, s), 14.05-14.30 (IK, br) 
APCI-MASS (m/z) : 173 (M+H + ; 



5 Preparation 46 

The following compounds were obtained according to 
similar manners to those of Preparations 44 and 45. 

(1) 3- (Pyrazol-3-yl) benzaldehyde 

10 IR (Film) : 3325, 2975, 2920, 2840, 2745, 1700, 

1610, 158 5 cm" 1 

NMR (DMSO-d 6 , 5) : 6.84 (1H, d, J=2.0Hz), 7.6-8.25 

(4H, m) , 8.36 (IK, s), 10.07 (1H, s), 13.05 (IK, 
br s) 

15 APCI-MASS (m/z) : 173 (M+H + ) 



(2) 6-Phenyl-3-f ormylpyridine 

IR (KBr) : 3060, 2835, 2785, 2740, 1695, 1590, 
1560 cm -1 

20 NMR (CDC1 3 , 5) : 7.25-7.4 (4H, m) , 7.92 (IK, d, 

J=8.3Hz), 8.05-8.15 (2K, m) , 8.24 (IK, dd, J=8.3, 
2.2Hz), 9.14 (1H, dd, J=2 . 2 , 0.7Hz), 10.14 (1H, 
s) 

APCI-MASS (m/z) : 184 (M+H + ) 

25 

( 3 ) 2-Formyl-4- ( pyrrol- 1-yl ) pyridine 

IR (KBr) : 3110, 2845, 1705, 1595 cm" 1 
NMR (DMSO-d 5 , 6) : 6.35-6.4 (2H, m) , 7.75-7.8 (2H, 
m) , 7.98 (1H, dd, J=5.2, 2.5Hz), 8.12 (1H, d, 
30 J=2.2Hz), 8.80 (IK, d, J=5.5Hz), 10.0 (1H, s) 

APCI-MASS (m/z) : 173 (M+H + ) 



35 



(4) 



6- Phenyl thio- 3- f ormylpyridine 

IR (Film) : 3055, 2840, 2780, 1700, 1585, 1550 cm" 1 
NMR (CDCI3, 6) : 6.94 and 7.49 (total 1H, d, 
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1H, dd ,7=8.4, 2.2Hz,, 8.82 and 8.87 (t otal 1H, 

d. J-2.2HZ), 9.98 and 10.10 (total IF, s< 
APCI-MASS ( m /z) : 216 , M+H+) " S ' 

(5) 4- (Benzoylamino)benzaldehyde 

™ <™r, : 3305, 3055, 2840, 2735, !715, 1660 , 
1645, 1540 cm -1 

NMR (DMSO-d^, 5) • 7 = 7 , c „ 

6' OJ . 7.o-7.7 (5H, m) , 7.95-8.15 (3H, 

8-40 (ih, S ), 10.02 (1H, s) # 10 54 (1H S , 
APCI-MASS (m/z) s 226 (M +H +> ' 

(6) 4-(Phenylsulfonylamlno)benzaldehyde 

(KBr) : 3240 , 3060/ ^ ^ ^ ^ 

1680, 1580, 1510 cm" 1 
NMR ,,MSO-d 6 , 5, : 7.29 ,2H, d, ^.SHz), 7.55-7.7 
3H, 7.75-7.9 ,4H, », , 9.81 (1 H. „ , X1 . 01 

(IH, s) 

APCI-MASS (rn/z) : 2 62 ( M+ H + ) 

(7) 4-(3-Thienyl)benzaldehyde 

IR (KBr) : 1689/ 1601# ^ 

NMR (CDC1 3 , 6) : 7.41-7 47 (2F m , n ^ 

J x m) , 7.62 (1H, t 

i: 2 02 1H ;:.;, 7 s ;°" 7 - 83 ,2h - 7 — «».'-». 

APCI-MASS (m/z) : 189 (M+H + ) 

(8) 4-(2-Thienyl)benzaldehyde 

IR (KBr) : 1699f 16Q1/ ^ ^ 

NMR (CDC1 3 , 6) : 7.14 (IK, dd, J=5 .l, 3 . 7Hz) , 7 , Q 
(IH, dd, J= 5 .l, 1.1Hz), 7.47 (IK, dd, J= 3 7 
l.±Hz), 7.70-7.82 (2H, m) , 7.82-7.96 m 
10.00 (IH, s) 
APCI-MASS : 189 (M+H + ) 
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(9) 4- ( Pyrazol-3-yl ) benzaldehyde 

IR (Neat) : 2400-3700 (br) , 1697, 1606, 1211, 1171, 
8 37 cm -1 

NMR (DMSO-d 6 , 6) : 6.90 (1H, d, J=2.3Hz), 7.83 (1H, 
5 br s), 7.85-8.12 (4H, m) , 10.00 (1H, s), 13.13 

(IK, br) 

APCI-MASS (m/z) : 173 (M+rT) 

(10) 4- ( l-Methylpyrazol-3-yl ) benzaldehyde 
10 IR (KBr) : 1695, 1603, 1566, 1431, 1306 cm -1 

NMR (CDCl 3 , 5) : 3.99 {3H, s), 6.64 (1H, d, 

J=2.3Hz), 7.43 (1H, d, J=2.3Hz), 7.86-8.03 (4H, 
m) , 10.01 (IK, s) 



15 



APCI-MASS (m/z) : 187 (M+H + ) 



(11) 4- ( l-Methylpyrazol-5-yl) benzaldehyde 

IR (KBr) : 1695, 1608, 1568, 1390, 1215, 1184 cm" 1 
NMR (CDCl 3, 5) : 3.95 (3H, s), 6.41 (In, d, 

J=1.9Hz), 7.56 (1H, d, J=1.9Hz), 7.57-7.68 (2H, 
20 m) , 7.93-8.04 (2H, m) , 10.03 (IK, s) 

APCI-MASS (m/z) : 18"7 (M+K + ) 

(12) 3- ( lH-Tetrazol-5-yl) benzaldehyde 

IR (KBr) : 2400-3500 (br), 1674, 1612, 1560, 1373, 
25 1207 cm -1 

NMR (DMSO-d 6 , 5) : 7.86 (1H, dd, J=7.7, 7.7Hz), 

8.08-8.20 (IK, m) , 8.30-8.42 (IK, m) , 8.57 (IK, 

dd, J=1.5, 1.5Hz), 10.13 (1H, s) 
APCI-MASS (m/z) : 175 (M+H + ) 

30 

Prpparfltinn 47 

To a suspension of 3- (pyrazol-3-yl ) benzor.itriie (37.70 
g) in formic acid (300 ml) was added a suspension of Raney 
Nickel (Trademark : NDT-90) in water (130 ml) and the 
35 mixture was refluxed for 3.5 hours. The mixture was cooled 
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to roc, temperature and Raney Nickel was removed bv 
-^ration and washed with formic acid ,150 ml, . The 
filtrate was evaporated to dryness and dichloromet^ne and 
ice water were added to the residue. The mixture Zs 
adjusted to p„ ca. S.5 by addition of 5N sodium hydroxide 
aqueous solution. The insoluble materials were removed bv 

eirte pad and the filtrate was separated. The orJanL 
layer was washed with brine, dried over magnesium su ate 
and evaporated in vacuo. The residue was purified by 
column chromatography on silica gel to gl ve 
yDoenzaldehyde (37.17 g; . yrazol 3 

IR (KEr) : 3190, 2975, 2840, 1690, 1605, 1585 cm"* 
NMR (DMSO-d,;, 5 ) . fM „,, . , 

6' °> ■ 6.84 (1H, d, J-2.2H2), 7.65 (1H 

dd, J-7.6, 7.6Hz,, 7.75-7.85 , 2H , m) , 7.8. ,1 H ' 
0-7. 6HZ). 8.35 ,1H, s, , 10.07 , 1H , si, 13 .06 
(lrf, br S) 

To a solution of 4-f luorobenzaldehyde (2.48 g, and 
oromophenol ,3.46 g, ln N, N-dimethylacet'amide ,20 ml was 
added powdered potassium carbonate ,2.76 g,, ana the 

rraxture was refluypH -f^-^ i n ^ 

xeiIuxed f or 17 hours. The Tiv^nKo 

lnC ° 3 miXtUrS ° f eth - v i acetate and ice water, and the 
separated organic layer was washed with water and t^xne 
arxed over -gnesium sulfate and evaporated in vacuo, ^ 
residue was purified by colxmn chromatographv on silica 'ae^ 
give 4-(4-bromophenoxy)benzaldehyde [i q g) 

IR (KBr ) : 3030, 2920, 2840, 2735, 1705," 1600, 
1560 cm -1 



3' u ; • t>.ys-/.i (4H, mj , 7.45-7.55 (2H 
m), 7.8-7.9 (2H, m), 9.94 p H ' 
APCI-MASS (m/z) : 279, 277 ( M+ H + ) ' ' 



Pren*r*t--j„ r >, Q 
To a solut 



ion of 4-bromobenzaldehyde (4.96 g) and 
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4-f luorophenol (4.48 g) in N, N-dimethylacetamide (25 ml) 
was added powdered potassium carbonate (5.53 g) , and the 
mixture was refluxed for 6 hours under nitrogen. The 
mixture was poured into a mixture of erhyl acetate and 
5 water, and the separated organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 4- (4- 
f luorophenoxy) benzaldehyde (1.92 g) as an orange oil. 
10 IR (Film) : 3360, 3075, 2835, 2740, 1695, 16C0, 

1585, 1495 cm" 1 
NMR (CDC1 3 , 5) : 6.7-6.3 (1H, m) , 6.85-6.95 (1H, 

m) , 7.0-7.2 (4H, m) , 7.8-7.9 (2H, m) , 9.92 (1H, 
s) 

15 APCI-MASS (m/z) : 217 (M+H + ) 

Preparation 50 

To a solution of 4-phenyl thiobenzonitr ile (12.23 g) i 
toluene (200 ml) was added dropwise diisobutylaluminum 

20 hydride (1.02M toluene solution) (114 ml) at -70°C over 50 
minutes and the mixture was stirred at -70°C for 30 
minutes. To the mixture were added sodium fluoride (19.45 
g) and water (6.26 g) , and the mixture was warmed to room 
temperature. The insoluble materials were removed by 

25 filtration and washed with toluene. The filtrate was 
evaporated in vacuo and the residue was dissolved in 
tetrahydrofuran (50 ml) . To this solution was added 6N 
hydrochloric acid (19.3 ml) and the mixture was stirred at 
room temperature for 1 hour. The mixture was extracted 

30 with ethyl acetate, and the organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 4- 
(phenylthio) benzaldehyde (9.83 g) as a yellow oil. 

35 IR (Film) : 3055, 2830, 2745, 1695, 1595, 1560, 
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1505 cm -1 

NMR (CDC1-,, 5) • 7 ic n -> , 

^3' 0} ■ (4h, m), 7.35-7.6 (3H, 

m), 7.65-7.75 (2K, m) , 9.91 (1 H/ s) 
APCI-MASS (m/z) : 215 (M+H + ) 

Prenara fjnn M 

To a solution of 4- (pyr.zoI-1-yi , benzonitrile ,5 o „. 
in drchloromethane (150 ml) was added dropwise 
dusobutylaluminum hydride (1 . 02M toluene solu 
taping the temperature below -60-C. After stirring for 
one hour, sodium f luo rida ,9.95 g, and watar ,3.2 ml, ware 
added thereto. The reaction mixture was warmed to room 
temperature over 30 minutes and stirred for 1.5 hours 
insoluble material was removed by filtration. The filtrate 

l a s S so C lTd entrated ^ eVaP °""° n '•«»• The residue was 
dissolved rn tetrahydrofuran ,25 ml,. To ha solution „. 

added iN-hydrochloric aoid and stirred for ona hour at room 

temperature. To the mixture was added 5N-sodium hydroxioe 

20 : : : on h ; 10 mi> • The ° b3e «^ «• 

w-th dxchloromethane. The organic layer was washed with 
water and brine, dried over magnesium sulfate, evaoorated 
in vacuo. The residua was chromatographed on silica g e : 

100 g, n-hexane - ethyl acetate Co glve «_, Dvr « 0l _ 

l-yl)benzaldehyde (4.36 g) . 

25 IR (KBr) : 1695, 1605, 1390, 1200 cm"! 

NMR (CDC->. 5) • Ma 

^-3' °J • 6.54 (Iri, dd, J=2.5, 1.8Hz), 7.79 

(IK, d, J-1.5HZ), 7.85-8.10 (5H, m) , 10.02 (1H, 



35 



APCI-MASS (m/z) : 173 (M+H + ) 
Preparation 

The following compound was obtained according to a 
similar manner to that of Preparation 51. 

4- (Imidazol-l-yi)benzaldehyde 
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IR (KBr) : 1686, 1606, 1522, 1313 cm" 1 

NMR (CDC1 3 , 5) : 7.15-8.10 (7H, m) , 10.05 (1H, s) 

APCI-MASS (m/z) : 173 (M+H + ) 

5 Preparation 53 

To a solution of methyl 5-phenyl-3- 
isoxazolecarboxylate (4.73 g) in dichloromethane (150 ml) 
was added dropwise diisobutylaluminum hydride (1.02M 
toluene solution 45.7 ml) at -7C°C - -60°C. After stirring 
10 for one hour at the same temperature, sodium fluoride (7.83 
g) and water (2.52 ml) were added thereto. The mixture was 
warmed to room temperature over 30 minutes and stirred for 
one hour. Insoluble materials were removed by filtration. 
The filtrate was evaporated in vacuo. The residue was 
15 chromatographed on silica gel (85 g, n-hexane - ethyl 

acetate (3:1)) to give 5-phenyl-3-isoxazolecarbaldehyde 
(1.94 g) . 

IR (KBr) : 3126, 1713, 1568, 1456, 1184 cm" 1 
NMR (CDCI3, 5) : 6.90 (1H, s), 7.35-7.68 (3H, m) , 
20 7.75-7.92 (2K, m) , 10.20 (1H, s) 

Preparation 54 

To the solution of 4-bromobenzaldehyde (462 mg) and 1- 
methyl-4-tri-n-butyIstannylpyrazole (1.1 g) was added 

25 tetrakis ( triphenylphosphine ) palladium ( 0 ) (87 mg) . Then the 
mixture was heated for 3 hours at 140°C. After cooling, 
the reaction mixture was diluted with toluene (6 ml). An 
aqueous solution (5 ml) of potassium fluoride (1.74 g) was 
added to the mixture and stirred for one hour. Insoluble 

30 material was removed by filtration. The filtrate was 

washed with water and brine, dried over magnesium sulfate, 
and evaporated in vacuo. The residue was chromatographed 
on silica gel (40 g, eluting with n-hexane - ethyl acetate 
(1:2)) to give 4- ( l-methylpyrazol-4-yl ) benzaldehyde (427.4 

35 mg) . 
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IR (KBr) : 1693 , 1605 , 1169 , 831 cm~l 
NMR (CDC.U, 5) • 3 qr nu -, 

7 - 7 3 (1H, s), 7.85 (IK, s), 7.80-7.92 (2H, m) 
9-98 (i H/ s) ' j ' 

APCI-MASS (m/ 2 ) : 187 (M+H+; 

To a solution of oxalyl chloride ,1.5 ml, in 
d - hIOr « thM6 130 — added a solution of drmethy, 

sultox.de ,1.33 ml) in dichloromethane ,4 ml, k eeoTn g L 
temperature below -60'c. After 20 minutes, 4-,oxazol , 
yl)ben ZY l aicohol ,2.5 g, in dichioromethane , 5 " l and 
dimethyl sulfnyi'Ho /o j and 

temperature th ""^ at the «— 

temperature then stirred for one hou- t„ . h „ . . 

-ded trrethylamine ,a mi, and stirred fo 3 'mL" e7 11 
reaot.on mixture was warmed to room temperature ov"r 30 

minutes. A^te^ cf 1>r ^^ . x JU 

- SLirrmg for one hnnr +_ ^ _ 

dnnfa , y ne nour ' tne mixture was 

diluted Wltn ethyl acetate _ washed 

dried over magnesium sulfate, evaporated in vacuo. t,' 

es,due was chromatographed on silica gel ,30 g, 
«th n-hexane - ethyl acetate ,1:1,, to glve 4 . (cxazo , ! 
vllbenzaldehyde ,2.20 g) . (cxazol-5- 

IR (KBr) : 1693, 1610, 1211, mi , 829 ^-i 
™* ,CDC1 3 , 5, : 7 .54 (lh , su ? 75 _ 8o5 (4Hj 

S.OO ,1H, s), 10.03 ,1H, s) 
APCI-MASS ,m/2) : 174 ,M+H + j 

Preparation 

To the solution of 3- ,1H- tetrazol-5-yl , benzaidehvde 
d.O g) ln py ridine (15 ml , uas added 

triphenylchloromethane ,1.76 g, at 0-5-0. The mixture was 
st r red .or 4 nours at room temperature. The reaction 
mixture was poured into water and extracted with e^hv 
acetate. The organic layer was washed with dil 
hydrochloric acid, water, brine, dried over magnesium 
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sulfate, evaporated in vacuo to give 3- ( 1-trityl-lH- 
tetrazol-5-yl) benzaldehyde (2.51 g) . 

IR (KBr ) : 1699, 1516, 1491, 1446, 1201 cm" 1 
NMR (DMSO-d 6 , 5) : 7.05-7.20 and 7.38-7.53 (15H, 
5 m) , 7.80 (1H, dd, J=7.7, 7.7Hz), 8.05-8.14 (1H, 

m) , 8.30-8.40 (1H, m) , 8.50-8.55 (1H, m) , 10.12 
(1H, s) 



Prpparation 57 

10 The mixture of 4-f ormylbiphenyl (3.64 g) and 

cycloheptylamine (2.49 g) was heated at 120°C for 6 hours 
under nitrogen. The mixture was cooled to room temperature 
and dissolved in ethanol (30 ml) . To the solution was 
added carefully sodium borohydride (757 mg) , and the 

15 mixture was stirred at room temperature for 1 hour. The 
mixture was evaporated in vacuo and the residue was 
extracted with dichloromethane . The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 

20 chromatography on silica gel to give N-(4- 

biphenylylmethyl) cycloheptylamine (5.24 g) as a yellow oil. 
IR (Film) : 3030, 2920, 2850 cm" 1 

NMR (DMSO-d 6 , 5) : 1.3-1.9 (12H, m) , 2.5-2.7 (1H, 
m), 3.72 (2H, s), 7.3-7.7 (9H, m) 
25 APCI-MASS (m/z) : 280 (M+H + ) 



Preparation 58 

The suspension of 4- [ 4- ( dimethylamino ) phenyl ] - 
benzaldehyde (640 mg) and cycloheptylamine (643 mg) in 

30 toluene (3 mi) was stirred at 120°C for 5 hours under 
nitrogen. The mixture was evaporated to dryness and 
dissolved in ethanol (20 ml) . To this solution was added 
sodium borohydride (107 mg) and the mixture was stirred a: 
room temperature for 1 hour. The mixture was evaporated to 

35 dryness and the residue was extracted with dichloromethane. 
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The organic layer was washed with brine, dried Qver 
magnesia, sulfate and evaporated in vaouo The I h 
purified by column chroinatograDhy M °£ The -s 
cycloheptyl a-M-ldimoi-k , • " 9el to N- 

» <KBr, : 3275, 3025, 2920, 2850, 2805, 16l 0, 

1535, 1505 cm -1 
™" <COCl3, 6, : , w . 0 (12H , B)# 2 65 _ 

-B.8HZ,, 7.34 (2 „, d , J=3 . 8H?)i ? 45 _ ? ^ 

APCI-MASS (m/z> . 323 (M+H+) 

Prenai-^tj^n c " 

^ K aiXtUre ° f 4 -P henox ^nzaldehyde (1 98 g, and 

benzylamine n «i «i . * g) and 

y dmine (1.61 g) was stirred at 120°C for a k 

nitrogen. The mixture uas cooled to °" 4 hou " 

dissolved in ethano! ,20 mi, To It and 
~U» horohydride ,378 ^ ^^TiL" 

r^esTLTr 6 1 h ° Ur - - 

-he or!anL 1 *" """" " ith ^chloromethar.e 

■he organrc layer was washed with brine. dried ovgr 

magnesrum sulfate and evaporated rn vacuo. The residue 
purified by column chromatography on silica gel to 
ben;yl- 4 - phenoxybenzylamine (J ^ ^ 

IR (Film) ; 3035, 2915, 2820, 1680, 1505 cm- 

.NMR (CDC1,, 5) • 3 7« oh , , 

3' o, . 3.78 (2H, s), 3.82 (2H, s), 6.9- 

7 -4 (14H, m) 
APCI-MASS (m/z) : 290 (M+H+) 

The mixture of 4-phenoxybenzaldehyde ,1.98 g, and 
furfurylamine ,1.61 g, was stirred at 120-c for »\ 
under nitrogen. The mixture was cooled to room 
and drssolved in ethanol ,20 ml,. To this llZ^ZT' 
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added sodium borohydride (378 mg) and the mixture was 
stirred at room temperature for 1 hour. The mixture was 
evaporated to dryness and the residue was extracted with 
dichloromethane . The organic layer was washed with brine, 
5 dried over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
to give N-f urfuryl-4-phenoxybenzylamine (2.51 g) . 

IR (Film) : 3060, 3035, 2920, 2830, 1590, 1505 cm" 1 
NMR (CDC1 3 , 6) : 3.76 (2H, S) , 3.80 (2H, s), 
10 6.15-6.2 (1H, m) , 6.3-6.35 (1H, m) , 6.9-7.4 (10H, 

m) 

APCI-MASS (m/z) : 280 (M+H + ) 



Prpparatinn 61 

15 The following compounds were obtained according to 

similar manners to those of Preparation 57, 58, 59 and 60. 



( 1 ) N- (2-Biphenylylmethyl ) -cycloheptylamine 

IR (Film) : 3060, 3020, 2935, 2910, 2850, 1460 cm -1 
20 NMR (CDC1 3 , 6) : 1.2-1.8 (12K, m) , 2.4-2.6 (1H, m) , 

3.71 (2H, s) , 7.2-7 .5 (9H, m) 
APCI-MASS (m/z) : 28 0 (M+H + ) 

(2 ) N-Cycloheptyl-4-phenoxybenzylamine 

25 IR (Film) : 3030, 2920, 2850, 1590, 1505 cm" 1 

NMR (CDCI3, 6) : 1.4-2.0 (12H, m) , 2.6-2.8 (1H, 

ci), 3.75 (2H, s), 6.9-7.4 (9H, m) 
APCI-MASS (m/z) : 296 (MrH + ) 



30 (3) N-Cyclohexyl-3-phenoxybenzylamine 

IR (Film) : 3035, 2925, 2850, 1585 cm" 1 

NMR (CDCI3, 6) : 1.3-2.0 (12H, mj , 2.6-2.8 (IK, m> , 

3.75 (2H, s), 6.8-7.4 (9H, m) 
APCI-MASS (m/z) : 296 (Mi-H + ) 



35 
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<«> N - c ^^»>ept ya - f2 - M - chlorophenyl)th . azo;i _ 4 _ 

yl ] methylamine 

IR (KBr) : 2930, 2850, 1595 cm"* 
NMR (D „so- d6 , S) : ,.3.2.., (12H , B)f 2 _ 

3.84 ,2H, .,, 7.49 (1H , sl> ' 
7-9-8.0 I2H, m) ' m '' 

APCI-MASS (m/z) : 321 ( M+ H + ) 

(5, ^ C -^^^-<-P h en ylimida201 . 5 . yl)m6thylanine 
: 3080, 2925, 2855, 1575 cm"! 
NMR (DMS0 - d6 , 5) : ,,,, ,12„, m) , 2 . 6 _ 2 . 75 

» . 3.« «H br s) , 8.82 an d 7.08 (total 1H ,' br 
a;, *" ,3H ' -'»'■-'■»» (2H, m) , 12.28 

15 APCI-MASS (m/z) . 270 (M+H+) 

(6) "-Cycloheptyl^-fpyrron-yube^y^^ 
IR (Film) : 2925/ 2850 ^ 161Q/ 

NMR (CDC1-,, 5) • i 3-9 n mou 

7 3 7'"' 6 - 3 " 6 - 4 (2H ' 7 -0"7.1 (2H, m,, 

7-3-7.45 (4H, m) 

APCI-MASS (m/z) . 269 (M+H+ . 

(7) N-Cycloh.ptyl-3-(p yrr ol-i- yl)benzylanlne 

(F±lm) : 292 ^, 2850, 1610, 1595, ^545 i 50 n -1 
NMR (rnn x, -^s, i500 cm 1 

™* (CDC1 3 , 5) : 1.4-1.95 (12H, m) , 2.6-2.8 fiH 

»J. 6.30-6.35 (2H, m) , 7.10-7.15 ( 2K, aJ , 7 .' 15 . 
7-^5 (4H, m) 

APCI-MASS (m/z) : 269 (M+H+) 

(8) "-Cycloheptyl-ffl-cpyrro!.!.^, 

: 3305 ' 3 135, 3100, 2925, 2855, 1 600 
1575 cm" 1 

NMR (DMS0 - d6 , 5, : 1.3-2.O ,12H, 2 .55-7 , 

3.82 ,2H, „, 6 .35-8.4 ,2H, B) , 6 . 1 6 . „" 
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m), 6.55-6.6 (1H, m) , 6.65-6.7 (1H, d, J=2.2Hz) 
8.47 (1H, d, J=5.6Hz) 
APCI-MASS (m/z) : 282 (M+H + ) 

(9) N-Cycloheptyl(6-phenylpyridin-3-yl)methylamine 
IR (Film) : 3030, 2910, 2850, 1560 cm -1 
NMR (CDC1 3 , 5) : 1.4-2.0 (12K, m) , 2.6-2.8 (1H, m) , 
3.83 (2H, s), 7.3-7.5 (2H, m) , 7.65-7.8 (2H, m) , 
7.95-8.05 (2H, m) , 8.61 (1H, s) 
APCI-MASS (m/z) : 281 (M+H + ) 



(10) N-Cycloheptyl-3- (pyrazol-3-yl ) benzylamine 

IR (Film) : 3210, 2915, 2850, 1610, 1540 cm" 1 
NMR (DMSO-d 6 6) : 1.3-1.9 (12H, m) , 2.5-2.7 (1H, 

m), 3.72 (2H, s), 6.68 (1H, d, J=2.1Hz), 7.15-7. 
(5H, m) 

APCI-MASS (m/z) : 27 0 (M+H + ) 



(11) N-Cycloheptyl-4- ( 4 -fluorophenyl ) benzylamine 
20 IR (Film) : 2925, 2855, 1500 cm -1 

NMR (CDCI3, 5) : 1.4-2.0 (12K, m) , 2.65-2.85 (1H, 

m), 3.81 (2H, s), 7.05-7.2 (2K, m) , 7.35-7.5 (6H, 
m) 

APCI-MASS (m/z) : 298 (M+H + ) 



25 



(12) N-Cycloheptyl-4- (4-chlorophenyl) benzylamine 
IR (KBr) : 3030, 2925, 2855, 1485 cm' 1 
NMR (CDCI3, 5) : 1.35-2.0 (12H, m) , 2.6-2.8 (IK, 
m) , 3.82 (2H, s), 7.4-7.6 (8K, m) 
30 APCI-MASS (m/z) : 314 (M+H + ) 



(13) N-Cycloheptyl-4- ( 4-bromophenyl ) benzylamine 
IR (KBr) : 3035, 2925, 2855, 1480 cm -1 
NMR (CDCI3, 5) : 1.3-2.0 (12H, m) , 2.6-2.8 (1H, 
3.81 (2H, s), 7.35-7.65 (8H, m) 
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APCI-MASS (m/z) : 360, 358 (M+H + ) 

( 14 ) N-Cycloheptyl-4- ( 4-methylphenyl ) benzylamine 
IR (Film) : 3025, 2910, 2855, 1500 cm" 1 

NMR (CDCl-j, 5) • i t_-> n /iorr * 

^-^3' °> • 1.3-2.0 (12H, m), 2.39 (3H, s), 

2.65-2.8 (1H, m), 3.81 (2H, S ) , 7 .24 (2K, d ' 
J=7.6Hz), 7.37 (2H, d, J=8.3Hz), 7.4-7. 6 '(4H, m) 
APCI-MASS (m/z) : 294 (M+H + ) 

(15) N-Cycloheptyl-4-(4-bromophenoxy)benzylamine 

IR (Film) : 3030, 2925, 2850, 1585, 1505, 1480 cm"! 

NMR (CDC1-5, 5) • i t_o n /iou 

3/ ° ; • 1 * J 2 -° ^ 12H ' m) , 2.6-2.8 (1H, m), 

3.75 (2H, s), 6.8-7.0 (4H, m) , 7.25-7.5 (* H , m) 

APCI-MASS (m/z) : 376, 374 (M+H + ) 



(16) N-Cyclohe P tyl-4-(4-phenylthio)benzylamine 
IR (Film) : 2920, 2850, 1510 cm" 1 

*MR (CDC1 3 , 5) : L3-2.0 (12H , m) , 2 . 55 -2.75 (1H, 
m), 3.75 (2H, s), 7.2-7.5 (9H, m) 
20 APCI-MASS (m/z) : 312 (M+H + ) 

(17) N-Cycloheptyl- ( 6- P henylthio P yridin-3-yl ) methvlamine 
IR (Film) : 3305, 2925, 2850, 1700, 1585, 1560 cm"! 
NMR (CDCI3, 5) : 1.3-2.0 (12H, m) , 2.55-2.75 (1H, 

m), 3.71 (2H, s), 6.87 (IK, d, J=8.2Hz), 7.4-7.7 
(6H, m) , 8.35-8.4 (1H, m) 
APCI-MASS (m/z) : 313 (M+H + ) 



(18) N-Cycloheptyl-4-(4-benzoylamino)benzvlamine 

IR (Film) : 3265, 3150, 3070, 2925, 2850, 1645, 

1615, 1595, 1555 cm -1 

NMR (DMSO- cU, 5) • 1 3-1 q n , H - r _ 

6' u > ■ 1 • y (12H, m) , 2.5^-2.7 (ik, 

m), 3.69 (2H, s), 7.07 (1 H , d, J=7.7Hz), 7. 71 

UH ' tf J = 7 - 7 Hz), 7.5-7.8 (5H, m) , 7.9-8.o"(2F 
Jb m) , 10.22 (1H, s) 
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APCI-MASS (m/z) : 323 (M+H + ) 

(19) N-Cycloheptyl-4- (2-pyridylcarbamoyl ) benzylamine 
IR (KBr) : 3305, 2925, 2855, 1680, 1610, 1580, 

5 1535, 1505 cm" 1 

NMR (DMSO-d 6 , 5) : 1.3-1.9 (12H, m) , 2.5-2.7 (1H, 
m) , 3.76 {2H, s), 7.17 (1H, dd, J=6.3, 4.9Hz), 
7.45 (2H, d, J=8.2Hz), 7.98 (2H, d, J=8.2Hz), 
7.8-7.9 (1H, m) , 8.19 (1H, d, J=8.4Hz), 
10 8.35-8.4 (1H, m) , 10.70 (1H, s) 

APCI-MASS (m/z) : 324 (M+H + ) 

(20) N-Cycloheptyl-4- ( 4-f luorophenoxy ) benzylamine 
IR (Film) : 2925, 2855, 1505 cm -1 

15 NMR (CDC1 3 , 5) : 1.4-2.0 (12H, m) , 2.65-2.8 (1H, m) , 

3.75 (2H, s), 6.85-7.1 (6H, m) , 7.2-7.35 (2H, m) 
APCI-MASS (m/z) : 314 (M+H + ) 

(21 ) N-Cycloheptyl-4- (phenylsulf amoyl ) benzylamine 

20 NMR (DMSO-d 6 , 5) : 1.2-1.8 (12H, m) , 2.5-2.6 (1H, 

m) , 3.70 (2H, s), 7.0-7.15 (3H, m) , 7.15-7.25 
(2H, m) , 7.47 (2H, d, J=8.3Hz), 7.68 (2H, d, 
J=8.3Hz) , 10.23 (1H, s) 
APCI-MASS (m/z) : 359 (M+H + ) 

25 

(22) N-Cycloheptyl-4- ( 3-thienyl ) benzylamine 
IR (KBr) : 2924, 1458, 1201, 775 cm -1 

NMR (CDCI3, 6) : 1.30-1.98 (12K, m) , 2.62-2.78 (IK, 
m) , 3.80 (2H, s), 7.30-7.47 (5H, m) , 7.50-7.60 
30 (2H, m) 

APCI-MASS (m/z) : 286 (M+H + ) 

(23) N-Cycloheptyl-4- ( 2-thienyl ) benzylamine 

IR (Neat) : 2924, 1502, 1458, 1101, 810 cm -1 
35 NMR (CDCI3, 5) : 1.30-1.98 (12H, m) , 2.62-2.78 (IK, 
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"V; 7 4 V 2H ' s) ' 7 - 07 (1K - dd - j=5 ^ 3 - 6 ^' 

7.22-7.40 (4H/ a), 7.50-7.65 (2H, m) 
APCI-MASS (m/z) : 286 (M + H + ) 

^ (24) ^Cycloheptyl-4- ( p yra2ol . 1 _ yl)ben2ylami . ne 

IR (Neat) : 2927, 1610, 1525 , 1460, 13 94 cm"! 

™ R (c ; ci - 5) •• — 2 . 60 _ c :. 78 (1Ff 

»>; 3.81 (2 H. s), 6.46 (1 H , t , J=2 . 1Hz) , .^J' 

J-1.6HZ), 7.91 (1H, d, J-2.1HZJ 
APCI-MASS (m/z) : 2 70 ( M+ H + ) 

(25) N- Cy clohept y i-4- (imidazol _ 1 . yl)benzylaniine 

IR (Neat) : 2922 ' 1522, 1303, 1057 cm -l 

mR (CDC ^' 6) : i 30-1 98 M? H i . 

J i-JU 1.98 (12H, m), 2.60-2.80 (1 H , 

, 3.83 (2H, s) , 7 20 (1H h t , n 

>' '-^ (1H, d, J=1.0Hz), 7. 27 

(1H, d, J-l.OHz), 7.30-7.50 (4H, m) , 7 84 MH c 
APCI-MASS (m/z) : 270 (M+H+) 7 - 84 (lrf ' s > 

20 (26) ^;) ept tr a ^^^ 

IL : 3211 ' 2924 > 15?2 ' "«3, 1194# 80 , cn - 2 

NMR (CDC1 3 , 5) : 1.30-2 ?0 m?h , . 

j x.ju ^.^0 (12H, m), 2.62-2.80 (IF 

»>' 3.78 (2H, S ), 3.94 (3H, s), 7. 27 - 7 . 47 (4H " 
m) ' ? - 58 UK, s), 7.74 (1H, S ) 
APCI-MASS (m/z) : 284 (M + H + ) 

IR (Neat) : 2924, 1599, 1462, 754 cm"! 
NMR (CDCI3, 5) : 1 30-1 98 fi?u , o 
30 m . , no 8 (12H ' m) ' 2.66-2.85 (l H , 

»>' 3.98 (2H, S ), 6.87 (l H , d, j- 3 .6Hz>, 7 15 
(1H, d, J=3.6Hz), 7.18-7.45 (3H, m) , 7 . 52 - 7 64 
(2H, m) 

APCI-MASS (m/z) . 286 (M+H+) 



35 



(28) N-Cycloheptyl-4-(oxazol-5-yl, b enzylamine 
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IR (KBr) : 2924, 1510, 1485, 1103, 822 cm -1 
NMR (CDC1 3 , 6) : 1.30-1.98 (12H, m) , 2.60-2.80 (1H, 
m) , 3.81 (2H, s), 7.33 (1H, s), 7.33-7.46 (2H, 
m) , 7.55-7.69 (2H, m) , 7.90 (1H, s) 
5 APCI-MASS (m/z) : 271 (M+H + ) 

(29) N-Cycloheptyl- (2-phenylfuran-5-yl) methylamine 
IR (Neat) : 2924, 1545, 1456, 1020, 760 cm" 1 
NMR (CDCI3, 6) : 1.30-1.95 (12H, m) , 2.64-2. 80 (1H, 
10 m) , 3.84 (2H, s), 6.24 (1H, d, J=3.3Hz), 6.57 

(1H, d, J=3.3Hz), 7.17-7.45 (3H, m) , 7.58-7.72 
(2H, m) 

APCI-MASS (m/z) : 270 (M+H + ) 



15 (30) N-Cycloheptyl- ( 5-phenylisoxazol-3-yl ) methylamine 
IR (Neat) : 2926, 2854, 1616, 1574, 1456, 1113, 
766 cm" 1 

NMR (CDCI3, 6) : 1.30-1.98 (12H, m) , 2.65-2.82 (1H, 
m) , 3.90 (2H, s), 6.53 (1H, s), 7.34-7.53 (3K, 
20 m) , 7.70-7.86 (2H, m) 

APCI-MASS (m/z) : 271 (M+K + ) 



(31) N-Cycloheptyl- ( 3-phenylpyrazol-5-yl ) methylamine 
IR (Neat) : 2300-3600 (br), 1570, 1460, 1358, 

2 5 102 6 cm -1 

NMR (CDCI3, 5) : 1.30-1.98 (12H, m) , 2.65-2.82 (1H, 
m) , 3.92 (2H, s), 6.46 (1H, s), 7.20-7.50 (3K, 
m) , 7 . 64-7 .80 (2H, m) 
APCI-MASS (m/z) : 270 (M+H + ) 

30 

( 32 ) N-Cycloheptyl- ( 4-phenylthiophen-2-yl ) methylamine 
IR (Neat) : 2924, 2852, 1502, 1458, 1367, 841, 

735 cm" 1 

NMR (CDCI3, 6) : 1.32-1.98 (12H, m) , 2.70-2.88 (1H, 
35 m) , 4.01 (2H, s), 7.19-7.62 (7H, m) 
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APCI-MASS (m/2) : 2 86 (M+H + ) 



(33) ^loheptyl-4-(p yrazol . 3 . yl) ^ nzyWne 

: 23 °°-3600 (br)/ 1514/ 14 135o 
1205 cm" 1 

mR 'z o ' d r v : l - 20 - 1 - 93 (i2H - 

' so 7 ;„ 3 ,2H ' s '- 6 - 67 ,ih ' d - j - 1 - 9 ^'- 

7-30-7.90 (5H, m), 12.70-13.40 UH hrl 
APCI-MASS (m /z, : 270 (M+H+) ' 

1341 "r~ t ^^t^:;r y 1 1 r zol - 3 - yi,b --— 

-922, 2852, 1510, 1462, 1429, 1358, 
1234 cm" 1 
-•CDC! 5, : 

J-2.2HZ), 7.29-7.40 (3H, a), 7.70-7 80 ,2H n, 

OS. M-Cyclohepty!-*- <l-.thylp yEM0l - 5 . yl)bea , 

<Neat » •• «24, 2854, 1493, 1462 138 s 
NMR (rnn x> ' 1J85 ' 1273 cm - 

' Cl3 ' 51 (12H, „, 2 . 62 _ 2 . 8; (lp 

3.83 ,2H, 3.89 ,3K, 6 . 29 (1H 

^•*«». 7.33-7.46 ,4H, „, , 7.51 (1 „ d 
J-1.9HZ) ' 
25 APCI-MASS (xn/z) : 284 (M + H + ) 

(36) M-CycloheDtyl-3- (1-tritvi i H , f 

698 cm- 1 

NMR '""J' 5 ' ' 1 - 30 - 1 - 95 <»». B) . 2.62-2.78 (1H 
3.03 ,2H. 7. 10 -7.50 (1 7„, », , 

( Z ii , m ) 

FAB-MASS (m/ 2 , : 514 (M+H+) 
« (37. N -Cy=lohepty 1 -4- ( p h enyIcarb am oyl lb e„ zylamine 



20 



WO 96/10559 



PCT/JP95/01982 



- 72 - 

IR (KBr ) : 3475, 3345, 3055, 2925, 2850, 1645, 

1600, 1525, 1505 cm" 1 
NMR (DMSO-d 6 , 5) : 1.3-1.9 (12H, m) , 2.5-2.65 (1H, 
m), 3.78 (2H, s), 7.09 {1H, t, J=7.3Hz), 7.35 
5 (2H, S), 7.48 (2H, d, J=8.2Hz), 7.78 (2K, d, 

J=7.5Hz), 7.90 (2H, d, J=8.2Hz), 10.20 (1H, S) 
APCI-MASS (m/z) : 323 (M+H + ) 

(38) N-Cycloheptyl-4- (phenylsul f onylamino ) benzylamine 
10 IR (KBr) : 3130, 3015, 2930, 2855, 1610, 1570, 

1505 cm" 1 

NMR ,(DMSO-d 6 , 5) : 1.2-1.8 (12H, m) , 2.5-2.6 (1H, 
m) , 3.58 (2H, s), 6.99 (2H, d, J=8.5Hz), 7.16 
(2H, d, J=8.5Hz), 7.45-7.6 (3H, m) , 7.65-7.75 
15 (2H, m) 

APCI-MASS (m/z) : 359 (M+H + ) 



Prepara tion 62 

The mixture of 4- f ormyl-2- ( 4-chlorophenyl ) thiazole 
20 (2.24 g) and benzylamine (2.14 g) was stirred at 120°C 

under nitrogen for 5 hours. The mixture was cooled to room 
temperature and dissolved in ethanol (30 ml) . To this 
solution was added sodium borohydride (378 rag) and the 
mixture was stirred at room temperature for 1.1 hours. The 
25 mixture was evaporated to dryness and the residue was 
extracted with dichloromethane . The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography to give N-benzyl- [ 2- ( 4-chlorophenyl ) thiazol- 
30 4-yl]methylamine (3.22 g) . 

IR (Film) : 3060, 3030, 2915, 2835, 1495 cm -1 
NMR (DMSO-d 6 , 5) : 2.64 (1H, br s), 3.67 <2H, s), 

3.78 (2K, s), 7.2-7.4 (5K, m) , 7.52 (1H, s), 7.5- 
7.6 (2K, m) , 7.9-8.0 (2H, m) 
35 APCI-MASS (m/z) : 315 (M+H + ) 
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Prenar^ion fit 

The mixture of 3-bromomethylbiphenyl (6.58 g) and 
cycloheptylamine (6.03 g) was stirred at 120°C for 3.5 
hours under nitrogen. The mixture was cooled to room 
temperature, and the mixture of dichloromethane and water 
were added thereto. The separated organic layer was washed 
with brine, dried over magnesium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel to give N- ( 3-biphenylylmethyl ) - 
cycloheptylamine (4.49 g) as an orange oil. 

IR (Film) : 3060, 3030, 2920, 2850, 1460 cm" 1 
NMR (CDC1 3 , 5) : 1.4-2.0 (12H, m) , 2.7-2.85 (IH, 

m), 3.85 (2H, s), 7.3-7.7 (9H, m) 
APCI-MASS (m/z) : 28 0 (M+H + ) 

The following compounds were obtained according to 
similar manners to those of Preparations 62 and 63. 

20 (i) N-Cycloheptyl-4- (pyridin-3-yl) benzylamine 

NMR (CDCI3, 5) : 1.3-1.9 (12H, m) , 2.9-3.05 (IH, 
m), 7.3-7.6 (5H, m) , 7.8-7.9 (IH, m) , 8.5-8.6 
(IH, m) , 8.8-3.85 (IH, m) 
APCI-MASS (m/z) : 281 (M+H + ) 



15 



25 



30 



cm 



(2) N-Cycloheptyl-4- (pyridin-2-yl ) benzylamine 

IR (Film) : 3050, 3005, 2920, 2850, 1585, 1565 
NMR (DMS0-d 6 , 6) : 1.3-1.9 (12H, m) , 2.6-2.7 (i H/ 

m), 3.74 (2H, s), 7.25-7.5 (3H, m) , 7.8-8.1 (4H, 

m) , 8.6-8.7 (IH, m) 
APCI-MASS (m/z) : 281 (M+H + ) 



(3) N-Cycloheptyl-4- (4-benzoyl) benzylamine 

IR (Film) : 3050, 2925, 2850, 1655, 1605 cm" 1 
35 NMR (CDCI3, 5) : 1.4-2.0 (12H, m) , 2.6-2.8 (IH, m) , 
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3.87 (2H, s), 7.4-7.65 (5H, m) , 7.75-7.9 (4H, m) 
APCI-MASS (m/z) : 308 (M+H + ) 

Preparation 65 
5 To a solution of 3- ( 2-me thyl thiazol-4 -yl ) - 

benzylamine-hydrochloride (2.41 g) in a mixture of 
dichloromethane (30 ml) and water (10 ml) was added 5N 
sodium hydroxide aqueous solution and adjusted to pH 9-10. 
The separated organic layer was washed with brine, dried 
10 over magnesium sulfate and evaporated in vacuo. To the 
residual oil was added cyclohepr anone (1.68 g) and the 
mixture was stirred at 120°C under nitrogen. The mixture 
was cooled to room temperature and dissolved in ethanol (30 
ml) . To this solution was added sodium borohydride (378 
15 mg) and the mixture was stirred at room temperature for 2.5 
hours. The mixture was evaporated to dryness and the 
residue was extracted with dichloromethane. The organic 
layer was washed with brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified by 
20 column chromatogaphy on silica gel to give N-cyclohept yl-3- 
(2-methylthiazol-4-yl ) benzylamine (2.07 g) as a yellow oil. 
IR (Film) : 3380, 2915, 2855, 1455 cm' 1 
NMR (CDC1 3 , 5) : 1.30-2.0 (12H, m) , 2.7-2.85 (1H, 
m) , 2.76 (3K, s), 3.82 (2H, s), 7.32 (1H, s), 
25 7.25-7.4 (2H, m) , 7.75-7.9 (2H, m) 

APCI-MASS (m/z) : 301 (M+H+) 

Preparation 66 

To a suspension of N-cycloheptyl-4 - ( 4 - 

30 benzoyl) benzylamine (1.87 g) in ethylene glycol (10 ml) 
were added potassium hydroxide (511 mg) and hydrazine 
monohydrate (1.95 g) , and the mixture was stirred at 150°C 
for 5 hours and at 200°C for 4 hours. The mixture was 
poured into a mixture of dichloromethane and ice water, and 

35 the separated organic layer was washed with water and 
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brine, dried over magnesium sulfate and evaporated in 
vacuo The residue was purified by column 

on s.Uca gel to give N-cycloheptyl-4- ( 4- ben2 yl > benzylamxne 
ii. g) as an orange oil. 

5 IR (Film) : 3025, 2905, 2850, 1510 cm"! 

NMR (CDClo, 6) : 1 4-2 0 M ?H m \ o ^ -> 

3 (12H ' m >' 2.6-2.8 (1H, m), 

3-74 (2H, s), 3.96 (2H, S ), 7.1-7.4 (9H, m) 
APCI-MASS (m/z) : 294 (M+H + ) 

10 Prenar^i^n an 

To a solution of 3- (pyrazol-3-yl , benzaldehyde (4 33 g) 
xn pyridine (20 ml) was added trityl chloride (7 71 g > 
under ice cooling. The mixture was stirred for 30 minutes, 
and then warmed to room temperature. After stirring for 3 
hours at the same temperature, the reaction mixture was 
poured into ice aqueous hydrochloric acid, extracted with 
ethy, acetate. The organic layer was washed with water and 
brxne, dried over magnesium sulfate, and evaporated in 
vacuo The residue was purified by column chromatography 
on sxlxca gel (elutxng with n-hexane - ethyl acetate (2-1)) 
to give 3- ( l-tritylpyrazol-3-yl)benzaldehyde (9 26 g) 
IR (KBr ) : 3477, 3060, 3030, 1697, 1601, 1491, 
1444 cm -1 

NMR (DMSO-d 6 , 5) : 6.93 (1H, d, J=2.5Hz), 7 -7 5 

(16H, m), 7.63 (IK, dd, j-7.7, 7.7Hz), 7.85 (IK, 
d, J-7.7HZ), 8.08 (IK, d, J=7.7Hz), 8.25 (1H, s) 
10.04 (IK, s) 

The mixture of 3- ( i-tri tylpyrazol-3-yl » benzaldehvde 
(15-31 g) and benzylamine (7.91 g, was stirred at l^C fo>- 
o hours under nitrogen. The mixture was cooled to room 
temperature and dissolved in ethanol (120 ml). To ^s 
solution was added carefully sodium borohydride (1 40 g) a * 
room temperature and the mixture was stirred for 2 hours 
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The mixture was concentrated in vacuo and to the residue 
were added dichloromethane and ice water. The separated 
organic layer was washed with brine, dried over magnesium 
sulfate and evaporated in vacuo. The residue was purified 
5 by column chromatography on silica gel to give N-benzyl-3- 
( l-tritylpyrazol-3-yl ) benzylamine {12.18 g) as an amorphous 
solid. 

IR (KBr) : 3059, 3028, 1599, 1493 cm" 1 
NMR (DMSO-d 6/ 5) : 3.65-3.75 (4H, m) , 6.77 (1H, d, 
10 J=2.5Hz), 7.05-7.45 (18H, m) , 7.55-7.75 (2H, m) 

Prpparation 69 

To a suspension of N-benzyl-3- ( 1-tri tylpyrazol-3- 
yl ) benzylamine (8.60 g) in anisole (17.2 ml) was added 

15 trif luoroacetic acid (34.4 ml) at room temperature and the 
mixture was stirred at 80°C for 3.5 hours. The mixture was 
concentrated in vacuo and the residue was pulverized with 
diisopropyl ether. The powder was collected by filtration, 
washed with diisopropyl ether and dried in vacuo to give N- 

20 benzyl-3- (pyrazol-3-yl ) benzylamine bis (trif luoroacetate ) 
(7.35 g) . 

IR (KBr) : 3059, 3005, 1669, 1510, 1489 cm" 1 
NMR (DMSO-d 6 , 6) : 4.2-4.3 (4H, m) , 6.70-6.75 (IK, 
m) , 7.1-7.6 (7H, m) , 7.^5-8.0 (3K, m) 

25 

Preparation ^o 

To a solution of 2, 4-dichloro-6-methyl-3-nitropyridine 
(30.33 g) in acetonitrile (100 ml) was added dropwise 
sodium methoxide (28" methanol solution) (85.1 ml) at 5°C, 

30 and the mixture was stirred at 80°C for 6 hours. The 
mixture was cooled and poured into a mixture of ethyl 
acetate and ice water. The separated organic layer was 
washed with water and brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified by 

35 column chromatography on silica gel to give 2 , 4-dimethoxy- 
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10 



15 



25 



6-n.ethyl-3-nitropyridine ,28.2! g, as a pale yellow 
crystal. "T 

IR (KBr ) : 3093, 3035, 3005, 2960, 2868, 1601, 1581 
1531 cm" 1 

NMR (DMSO-d fi , 6) • 2 44 nw ^ ■> 

6 ' ' {3H ' s >> 3.92 and 3.94 (6H, 

s x 2), 6.97 (in, S ) 

APCI-MASS (m/z) : 199 (M+H + ) 

To a solution of 2 , 4-dimethox v- 6- me thyl-3- 

aOoTr^ I 28 * 1 ^ " 1 ' 4 - di — and methanol 

(100 ml) was added 101 palladium on carbon (14 g) under 

nitrogen and the mixture was hydrogenated under atmosoheric 
pressure for 4 5 hnnrc d-.ii ^ " 
off and , , P^lladaum on carbon was filtered 

off and the f.ltrate was evaporated in vacuo. The residue 
was purified by column chromatography on silica gel to give 

3-amxno-2,4-dimethoxy-6-methylpyridine (23.41 g) as an 
orange oil. ~ y an 

IR (Film) : 3458, 3373, 2945, 2856, 1605 cm"! 

NMR (DMSO-d^ • r> or /->tt 

^ ci 6 , o) . 2.26 (3H, s), 3.79 and 3.82 ( 6K 

s x 2), 3.96 (2H, br s) , 6.52 (l H/ s) 

APCI-MASS (m/z) : 169 (M+H + ) 

Prenarai- jpn 7 p 

To a solution of 3-amino-2, 4-bis (methvl thio) -6- 
methylpyridine (7.90 g) in dichloromethane" (160 ml) was 
added N,N-dimethylaniline (5.73 g) at 5'C, followed by 
dropwise addition of phenyl chlorof ormate (6.78 g) r he 
mixture was warmed to room temperature and stirred at \ 

h °T'J° addSd Wat - (6 ° -d 6N 

hydrochloric acid (10 ml), and the separated organic lave, 

was washed with brine, dried over magnesium sulfate and" 

evaporated in vacuo. The residue was crystallized, and the 

crystal was collected by filtration, washed with 

dusopropyl ether and dried in vacuo to give 3- 



35 
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phenoxycarbonylamino-2, 4-bis (methyl thio ) -6-methylpyridine 
(10.46 g) . 

IR (KBr) : 3410, 3228, 3196, 3145, 3003, 2926, 1732, 

1591, 1556, 1537 cm" 1 
NMR (DMS0-d 6 , 5) : 2.45 (6H, s), 2.46 (3H, s), 6.94 

(IK, s), 7.0-7.5 (5H, m) , 9.48 (1H, br s) 
APCI-MASS (m/z) : 321 (M+H + ) 



Preparation 73 

10 To a solution of 2, 4 , 6-trif luoroaniline (883 mg) and 

N, N-dimethylaniline (0.91 ml) in methylene chloride (18 ml) 
was added phenyl chlorof ormate (0.83 ml) and the mixture 
was stirred at room temperature for 4 hours. The reaction 
mixture was washed with lN-hydrochlor ic acid (three times), 
15 water, aqueous sodium bicarbonate, water, and brine. The 
organic layer was dried over magnesium sulfate and 
evaporated in vacuo. The resulting solid was collected and 
washed with n-hexane to give phenyl N- (2,4,6- 
trif luorophenyl ) carbamate (1.46 g). 
20 IR (KBr) : 3253, 1749, 1722, 1538, 1240, 1200 cm" 1 

NMR ( CDC1 3 , 5) : 6.26 (1H, br s), 6.70-6.86 (2K, m) , 

7.10-7.46 (5H, m) 
APCI-MASS (m/z) : 268 (M+H+) 



2 5 Preparation 74 

To a solution of 3-amino-2 , 4 -dimethoxy- 6- 
methylpyridine (23.40 g) in dichloromethane (200 ml) was 
added N, N-dimethylaniline (20.23 g) , followed by dropwise 
addition of phenyl chlorof ormate (23.94 g) at 5°C. The 

30 mixture was warmed to room temperature and stirred for 3 
hours. The resulting precipitates were collected by 
filtration, washed with dichloromethane and diisopropyi 
ether, and dried in vacuo to give 2 , 4-dimethoxy- 6-methyl-3- 
phenoxycarbonylaminopyridine (21.95 g) as a white crystal. 

35 IR (KBr) : 3408, 3251, 3147, 3064, 2983, 2947, 286C, 
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1713, 1593, 1497 cm -1 
NMR (DMSO-d 6 , 6, : 2.38 (3H, s), 3.85 (6H, s), 

6-72 (1H, s), 7.05-7.3 (3H, m) , 7.35-7.45 (2K, 



/ 8.83 (1H, br) 
APCI-MASS (m/z) : 289 (M+H + ) 



Prmarat- jon 75 

A mixture of 4- ( 4-bromophenoxy) benzaldehyde (10 o g, 
and benzylamine (5.42 g, was stirred at 120°C for 4 hours 
After cooling to room temperature, the resulting solid was 

suspended in ethanol (150 ml ) 

U3U ml) • To the suspension was added 

carefully sodium borohydride (1.36 g) , and the mixture was 
stirred at room temperature for 2 hours. The mixture was 
evaporated in vacuo and the residue was extracted with 
methylene chloride. The organic layer was washed with 
water, brine, dried over magnesium sulfate, and evaporated 
in vacuo. The residue was purified bv column 
chromatography on silica gel (250 g, eluting with methvle^e 
chloride - methanol (20:1), to give N-benzvl-^- (4- 
bromoohenoxy) benzylamine (11.51 g, as a pale yellow Qi , 

IR (Neat) : 3061, 3028, 2700-3000 (br) , i608, 1583, 

1504, 1481, 1240 cm" 1 
NMR (CDC1 3 , 6) : 3.79 (2H, s), 3.82 (2H, s), 
6.80-7.00 (4H, m), 7.20-7. 50 (9H, m) 
25 APCI-MASS (m/z) : 368, 370 (M+K T ) 

Prpn^rAfinn -7 g 

The mixture of 3- ( l-trityIpyrazol-3-yl ) benzaldehyde 
(9.18 g) and cycloheptylamine (3.75 g) was stirred at 12-C 
for 4 hours. The mixture was cooled to room temperature^ " 
and dissolved in ethanol (120 ml). To this solution wa* 
added sodium borohydride (836 mg) and the mixture was 
stirred at room temperature for 2 hours. The mixture was 
evaporated in vacuo and extracted with methylene chloride 
The organic layer was washed with water and brine, dried 



35 
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over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
(eluting with methylene chloride - methanol (40:1 to 10:1)) 
to give N-cycloheptyl-3- ( l-tritylpyrazol-3-yl ) benzylamine 
5 (7. 92 g) . 

NMR (DMSO-d 6 , 5) : 1.20-1.90 (12K, m) , 2.50-2.70 (1H, 
m) , 3.69 (2H, s) , 6.77 (1H, d, J=2.5Hz), 7.05- 
7.50 (12H, m) , 7.55-7.65 (1H, m) , 7.71 (1H, s) 
APCI-MASS (m/z) : 512 (M+H+) 

10 

Preparation 77 

To a suspension of 3-amino-2 , 4 , 6- 
trimethylpyridine • hydrochloride (5.18 g) in 1,2- 
dichloroethane (120 ml) was added diisopropylethylamine 

15 (19.39 g) at room temperature, followed by addition of 

phenyl chlorof ormate (7.05 g) . The mixture was refluxed 
for 10 hours under nitrogen. The mixture was cooled and 
poured into ice water. The separated organic layer was 
washed with brine, dried over magnesium sulfate and 

20 evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 3- 

phenoxycarbonylamino-2 , 4 , 6- trimethyl pyridine as a crude 
orange oil (3.17 g) . 

IR (KBr) : 3275, 2924, 1740, 1713, 1605, 1550 cm" 1 
25 NMR (DMSO-d 6 , 5) : 2.22 (3H, s), 2.39 (6H, s), 7.01 

(1H, s), 7.2-7.6 (5H, m) , 9.42 (IK, brs ) 
APCI-MASS (m/z) : 257 (M+H+) 

Preparation 78 

30 To a suspension of 4-chloro-6-methyl-2-methylthio-3- 

nitropyridine (16.0 g) in a mixture of 1,4-dioxane (200 ml) 
and methanol (50 ml) was added Raney-Nickel (NDT-90; 
trademark: Kawaken fine chemicals) (ca. 30 g) under 
nitrogen, and the mixture was hydrogenated under 

35 atomospheric pressure for 3 hours. Raney-Nickel was 
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filtered o« and the fiitrate „ as evaporated in ^ 
reszdue was purified by column chromatography^ siKca gs - 

=-chloro-6- m e thyl-4-methylthioovridine ^ 
(12.86 g) as an orange oil. 

» (film, : 3«4. 3322, 2922. 1707, 1606 , 1570 , 
1529 cm -1 

NMR ,DMSO-d 6 , 5, : 2.29 ,3H. s,, 2.31 !3K , „. , 93 

(2H, brs), 6.98 (1H, s) 
APCI-MASS <m/z) : i 9i/ 189 ;K+H+; 

Prepara tion 7Q 

To a solution of 3-amino-4-chloro-6-methyi 
methylthiopyridine (12.75 g) in dichloromethane" ^00 ml, 
was added N, N-dimethylaniline (6.00 g) at 5 - C fMl k 
dropw.se addition of phenylchlorof orxnate (7.1, g) The ^ 
mixture was warmed to room temperature and stirred 
s^e temperature for 4 hours. The mixture was washed with 

sulfate and evaporated in vacuo. The residue was 
triturated with diisopropyl ether and collected bv 
titration, washed with diisopropyl ether and d^ied < r 
vacuo under phosphorus pentoxide to gxve 2-chloro- 6-metry- 
4-methylthio-3-phenoxycarbonylaminopyridine (9 58 g) 

IR (KBr ) : 3194, 2924, 1751, 1579, 1514, 1489 err" ± 
NMR (DMSO-d 6 , 5) : 2.29 (3H, s), 2 . 50 (3H s - 

6-7-6.85 (3H, m) , 6.98 (1H, s), 7.1-7.25'^ m> 
9-35 (1H, brs) ' 

Preparation an 

To a solution of 3, 5-di-tert-butyl-4-hydroxyohenol 
9.65 g, and im.darole ,3.55 g, in N, N-dimethyi f ormamide 
(80 ml, was added tert-butyldimethylsilyl chlor.de ,6 M 
at 5-C, and the mixture was stirred at roe* temoeratu^e" 
3 hours. The mrxture was poured into a mixture of ethv- 
acetate and ice water, and the separated organic iaver'was 
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washed with water and brine, dried over rr.agnesium sulfate 
and evaporated in vacuo. The residue was purified by 
column chromatography on silica gel to give l-tert- 
butyldimethylsilyloxy-3, 5-di-tert-butyl-4-hydroxybenzene 
(13.91 g) as a white solid. 

IR (KBr) : 3651, 2958, 2929, 2858, 1601, 1470 cm" 1 
NMR (CDC1 3 , 5) : 0.18 (6H, s), 0.91 (9H, s), 

1.41 (18H, s), 6.73 (2K, s) 
APCI-MASS (m/z) : 336 (M + ) 



p rapa rafinn 81 

To a suspension of sodium hydride (60% oil dispersion) 
(1.65 g) in N, N-dimethylf ormamide (100 ml) was added 
dropwise a solution of l-tert-butyldimethylsilyloxy-3, 5-di- 
15 tert-butyl-4-hydroxybenzene (13.89 g) in N,N- 

dimethy if ormamide (70 ml) ar 5°C, and the mixture was 
stirred at the same temperature for 1 hour. Tc the 
resulting solution was added chloromethyi methyl ether 
(4.99 g) at 5°C and the mixture was stirred at room 
20 temperature for 5 hours. The mixture was poured into a 

mixture of ethyl acetate and ice water, and the separated 
organic layer was washed with water and brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 1- 
25 tert-butyldimethylsilyloxy-3, 5-di-tert-butyl-4-methoxy 
methoxybenzene (13.49 g) as a yellow solid. 

IR (KBr) : 2962, 2929, 2897, 2860, 1597 cm -1 

NMR (CDCI3, 5) : 0.19 (6H, s) , C.9S (9K, s) , 1.41 

(18H, s), 3.62 (3H, s), 4.86 (2H, s), 6.72 (2H, 

30 s) 

AFC I -MASS (m/z) : 331 (M+H + ) 

preparation 82 

To a solution of l-tert-butyldimethylsilyloxy-3, 5-di- 
35 tert-butyi-4-methoxymethoxybenzene (13.42 g) in 
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tetrahydrofuran (20 ml) was added 1 . 0M solution of 

tetrabutylanunonium fluoride (38.8 ml) at room' temperature 

and the mixture was stirred at the same temoerature for 2 

hours. The mixture was poured into a mixture of ethyl 

acetate and ice water and the separated organic layer was 

washed wxth water and brine, dried over magnesium sulfate 

and evaporated in vacuo. The residue was purified by 

column chromatography on silica gel to give 3, 5-di-tert- 

butyl-4-methoxymethoxyphenol (9.43 gJ as a yellow crystal 

IR (KBr) 3369 ' 3012 ' 2958, 2910, 2870, 2779, i 610 " 

1589 cm -1 

NMR (CDC1 3 , 5) : 1.42 (18H, s), 3.63 (3H, s), 

4.87 (2H, s), 6.74 (2H, s) 

To a solution of 1- M-fluorophenoxy, -4-nitrobenzene 

(22 9 g, ln ethyl aC etate ,200 TO 1, „ as added m palladl[m _ 

carbon (50% wet) (9 if n\ +-u 

et) (9.16 g), and the mixture was hydrogenated 

under atmospheric pressure at room temperature for 3 hours 
Palladaum on carbon was filtered off and washed with 
tetrahydrofuran. The filtrate was evaporated in vacuo and 
the residue was purified by column chromatography on silica 
gel to give 4-(4-fluorophenoxy) aniline (18.27 g) as a ~ red 
powder. 

25 IR fKBr) : 3450 > 3395 ' 3325, 3230, 3070 3045, 3020, 

1635, 1490 cm" 1 
NMR <CDC1 3 , 51 s 6 . 6 5- 6 . 75 (2H , „, , 6 . 8 _ 7 05 ^ 
APCI-MASS (m/z) : 204 (M+H + ) 

To a solution of 3- ( 4-f luorophenoxy) benzyl alcohol 
(3.97 g) in chloroform (50 ml) was added activated 
manganese dioxide (15.82 g, and the mixture was re^luxed 
for 4.5 hours. Manganese dioxide was filtered off and the 
filtrate was evaporated in vacuo to give crude 3- (4- 
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f luorophenoxy) benzaldehyde (3-81 g) as a yellow oil. 

IR (Film) : 3074, 2837, 2819, 2731, 1701, 1585, 1502, 

1481, 1450 cm" 1 ■ 
NMR (DMSO-d 6 , 6) : 7.1-7.45 (6H, m) , 7.55-7.75 (2H, 

m) , 9.98 (1H, s) 



Preparati on 85 

To a suspension of lithium aluminum hydride (5.69 g) 
in tetrahydrofuran (300 ml) was added dropwise a solution 

10 of 4- (4-f luorophenoxy) benzonitrile (21.32 g) in 

tetrahydrofuran (200 ml) at 5°C, and the mixture was 
stirred at room temperature for 4 hours. To the mixture 
was added sodium fluoride (16.80 g) , followed by dropwise 
addition of cold water (5.41 g) and the mixture was stirred 

15 at room temperature for 45 minutes. The insoluble 
materials were filtered off and washed with 

tetrahydrofuran. The filtrate was evaporated in vacuo and 
the residue was purified by column chromatography on silica 
gel to give 4- ( 4-f luorophenoxy ) benzylamine (21.39 g) as a 
20 yellow oil. 

IR (KBr) : 3352, 3269, 3043, 2864, 1645, 1606, 
14 95 cm" 1 

NMR (DMSO-d 6 , 5) : 3.69 (2H, s), 6.9-7.4 (8H, m) 
APCI-MASS (m/z) :201 (M+H + -NH 3 ) 

25 

Preparation 86 

To a solution of phenyl chlorof ormate (31.2 g) in 1,2- 
dichloroethane (250 ml) was added dropwise a solution of 
3-amino-2 , 4 , 6-trimethylpyridine (22.62 g) in 1,2- 

30 dichloroethane (120 ml) at 100°C, and ihe mixture was 

refluxed for 1 hour under nitrogen. The mixture was cooled 
to room temperature and added dropwise a mixture of ethyl 
acetate (2 0 and tetrahydrofuran (1 C). The precipitates 
were collected by filtration, washed with ethyl acetate and 

35 diisopropyl ether and dried in vacuo over phosphorus 
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pentoxide to give 2, 4 , 6-trimethyl-3- 

Phenoxycarbonylaminopyridine-hydrochloride (48 8. g) 
IH (KBr) : 3413, 1741, 1645, 1541, 1483 cm"! 
mR (DMS 0-d 6 , 6, : 2.49 (3H, S)/ 2 . 69 (6H, s) 

7-2-7.5 (5H, n)# 7.65-7.75 (1 H , n) , 9 ' 63 ^ 
10.20 (total IH, br s) 
APCI-MASS (m/z) : 257 (M+H+-HC1 ) 

Prpnar^p n q-7 

To a solution of 5-amino-4, 6-bis (methvlthio) -2- 
wthylpyrlmidiae (4.10 g) in dichloromethane (80 m i) was 
added N,N-dimethylaniline (2.96 g) at 5 - C , followed by 
dropwxse addition of phenyl chlorof ormate (3.51 g) The 
mxture was stirred at room temperature for 2 hours unde^ 

acid r °a 9 n e d n b ^ ""^ W±th dilUte ^-chloric 

" d brine ' drled -gnesium sulfate and evaoorated 

xn v. cuo . The residue was triturated with dxisooropyl 
ether collected by filtration, washed with diisopropy. 
ether and dr.ed in vacuo to gi ve 4 , 6-bis (methvl thio ) -2- 
»ethy A -5-phenoxycarbonylaminopyrimidine (5 74 g) 

IR (KBr) : 3217, 3005, 2924, 1711, 1595, 1485 cm- 
NMR (DMSO-d 6 , 6) : 2.49 (6H, s), 2.59 (3H, s)/ 

7.0-7.5 (5H, m), 9.27 and 9.68 (total IH ' s) 
APCI-MASS (m/z) : 322 (M+H+) 

Preoaral-in n ftfl 

To a solution of 2- ( 3-bromophenyl ) -1 , 3-dioxoiane 
(-0.42 g) and triisopropoxyborane (25.1* g , in 
tetrahydrofuran (350 ml, „ as added dropwis£ n . butyllithi ^ 
(1.70M hexane solution, 78.8 ml, at -72-c over 7-hou-s 

a J n d er t nitr H 9er " miXtU " " arMed t0 "« t-P«.tur. 

and stirred for 21 hours. The fixture was poured into a 

mixture of ethyl acetate and dilute hydrochloric ac U and 

the separated organic layer was washed with water and 

brxne, dried over magnesium sulfate and evaporated in 
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vacuo. The residue was purified by column chromatography 
on silica gel to give crude dihydroxy- (3-formylphenyl) - 
borane (14.83 g) . 

IR (K3r) : 3354, 234C, 1678, 1603, 1581 cm -1 
NMR (DMSO-d 6 , 6) : 7.55-7.7 (IK, m) , 7.8-8.15 (2H, 

n) , 8.33 (2H, s), 10.03 (IK, s) 



10 



ID 



2C 
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Preparation 89 

To a suspension of 4-bromo-l-tritylpyrazole (18.96 g) 
and crude dihydroxy- ( 3-formylphenyl ) borane (14.6 g) in 
toluene (400 ml) were added powdered potassium carbonate 
(10.10 g) and tetrakis ( triphenylphosphine) palladium ( C ) 
(2.81 g) , and the mixture was refluxed for 6 hours. The 
mixture was poured into a mixture of ethyl acetate and ice 
water, and the separated organic layer was washed with 
brine., dried over magnesium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel to give 3- ( l-tritylpyrazol-4-yl ) benzaldehyde 
(2.65 g) as a yellow solid. 

IR (KBr ) : 3057, 3024, 2812, 2727, 1699, 1603, 
1585 cm - * 

NMR (DMS0-d 6 , 6) : 7.0-7.15 (5H, m) , 7.35-7.5 (iCK, 
m) , 7.7-7.85 (2H, m) , 7.97 (IK, d, J=7.7Kz), 8.1 
(1H, d, J=7.7Hz), 8.31 (1H, s), 10.13 (IK, s) 



Preparation 90 

To a solution of 3-bromobenzaldehyde (1.25 g) and 
l-methyl-4-tri-n-butylstanniopyrazole (3.0 g) was added 
tetrakis (triphenylphosphine) palladium (0) (234 mg). Then 
the mixture was heated for 4 hours at 140°C. After 
cooling, the reaction mixture was diluted with toluene (16 
ml). An aqueous solution (14 ml) of potassium fluoride 
(4.7 g) was added to the mixture and stirred for one hour. 
Insoluble material was filtered off. The filtrate was 
35 washed with water and brine, dried over magnesium sulfate, 
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and evaporated in vacuo. Tne residue was chro.atograpned 

Z it:: : el t g - eiuting with n ->™ - — 

IR (Neat) : 2943, 2818, 1686, 1608, 1230, 1174 cm"! 
NMR (CDC1,, 6) • ? qo . 

3' «> J . 3.98 (3H, s), 7.47-7.58 (l H , m) , 

7-65-7.78 (3H, m) , 7.83 (1H, S ), 7.93-7.98 (1H 
m), 10.04 (1H, s) 
APC1-MASS (m/z) : 187 (M+H + ) 

Prepare l-io n gj 

To a solution of 3- f ,«, -3-dimethyiaminopropenoyl , . 
benzon trile „ g) ln acetic ^ ^ ^ ^ y 

methylhydrazine (2 .23 ml,. The mix£ure was 
hours at room temperature. To the solution was added SN 
sod lum hydroxide a q ueous solution In order to basify under 
" CO ° llng ^ -«h ethy! acetate. The organic 

layer was washed with saturated sodium bicarbonate 
solution, water, brine, dried over magnesium sulfate 
evaporated in vacuo. After chromatography on sHica'ge, 
(e.utrng with dichloromethane-methanol), 3-u- 
methylpyrazol-3-yDbenronitrile (4.45 g) and 3-,i 
methyl P yrazol-5-yl, b enzonitrile ,2.09 g, „ ere obtained . 

3-(l-Methylpyrazol-3-yl)benzonitrile; 
nip : 97-98°C 

IR ( KBr ) .- 3115, 2935, 2220, 1602, 1471, 1352, 
1246 cm -1 

NMR (CDC1-,, 6) : 3 97 / 3H Q 1 « c<- ,, 

3 (3H/ s) ' 6 ' 56 (1H, d, J= 2 .3H-) 

7.37-7.60 (3H, m) , 7.95-8.10 (2H, m) 
APCI-MASS (m/z) : 184 (M+H+) 

3- (l-Methylpyrazol-5-yDbenzonitrile; 
mp : 95-97«» c 



35 IR (KBr) : 30, 



6, 2951, 2231, 1475, 1416, 1335, 
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1236 cm 1 

NMR (CDC1 3/ 6) : 3.92 (3H, s), 6.37 (1H, d, J=1.5Hz), 

7.50-7.75 (5H, m) 
APCI-MASS (m/z) : 184 (M+H + ) 

5 

Preparation 92 

A mixture of 3- (bromoacetyl ) benzonitrile (38.2 g) and 
formamide (190 ml) was heated for 30 minutes at 185°C and 
cooled to room temperature. The mixture was poured into 

10 saturated sodium bicarbonate solution (400 ml) and 

extracted with ethyl acetate (1.8 i) . The organic layer 
was washed with water and brine, dried over magnesium 
sulfate. After evaporation to 200 ml, the resulting 
precipitate was collected by filtration, washed with ethyl 

15 acetate - isopropyl ether (2:1) to give 3- ( imidazol-4- 
yl ) benzonitrile (13.3 g) . 
mp : 190-191°C 

IR (KBr) : 2250-3240 (br) , 2224, 1606, 1477, 1333, 
1070, 970, 824, 789 cm -1 
20 NMR (DMSO-d 6 , 5) : 7.50-7.68 (2H, m) , 7.70-7.87 (2H, 

m) , 8.05-8.20 (2H, m) , 12.32 (1H, br) 
APCI-MASS (m/z) : 170 (M+H + ) 



Preparation 93 

25 To a solution of methyl 4- f ormylbenzoate (5.0 g) in 

ethanol (50 ml) was added sodium borohydride (576 mg) 
carefully at 0-5°C and stirred for 30 minutes. The mixture 
was poured into water and extracted with dichloromethane . 
The organic layer was washed with water and brine, dried 
30 over magnesium sulfate, evaporated in vacuo tc give methyl 
4-hydroxymethylbenzoate (5.06 g). 

IR (KBr) : 2750-3670 (br) , 1722, 1614, 1437, 1286, 

1111, 1047, 1016, 756 cm -1 
NMR (CDC1 3 , 5) : 1.89 (1H, t, J=5.9Hz), 3.92 (3H, s), 
35 4.77 (2H, d, J=5.9Hz), 7.37-7.50 (2K, m) , 7.97- 
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8-10 (2H, m) 
APCI-MASS (m/z) : 167 (M+H +) 

PrPMr^ inn 

5 a, 1° .**° 1Utl8a ° f meth ^ ^hydro Xyme th yl ben 2 oate ,5.0 
g) and rmxdazole ,4.1 g, in N, N-dimethyiformamide ,25 ml, 
was added tert-butyldimethylsilyl chloride ,4 77 o) 
carefully at o-3-c and stirred for 2 hours at room 

10 ^T'T"' reaC " 0n mlXtUre " aS POU " d i»te O.IK 

10 hydrochloric acid ,100 ml, and extracted with ethyl 

acetate. The organic layer was washed with water and 

brine, dried over magnesium sulfate, evaporated in vacuo to 

7.:*T V1 ^""-^^^"yloxymethyl.henzoate 



15 IR (Neat) 



25 



30 



2954, 2859, 1724, 1464, 1281, 1107, 
841 cm' 1 



35 



NMR (CDC1 3 , 5) : 0.11 (6H, s), 0.95 (9H , S ) , 3 9 , 

(3H, s), 4.79 (2H, s), 7.34-7. 44 (2H, n) , 7 . 95 - 
8-05 (2H, m) 

20 APCI-MASS (m/ 2 ) : 2 81 (M+H + ) 

metn ^ ±XtUre ° f methyl 4 -^-t-but y ldi m ethylsil y ioxy- 
»ethyl,beazoate (1.0 g) and hydrazine monohydrate (0.87 
in ethanol (0.8 ml) was refluxed for one hour After 
coolxng to room temperature, the reaction mixture was 
Poured into water and extracted with ethvl acetate The 
organic layer was washed with water and brine, drxed over 
magnesium sulfate, evaporated in vacuo to give M- ,te~t- 

butyldimethylsilyloxymethyl) benzoyl] hydrazine (l.o a}' 
mp : 83-85°C 

IR (KBr ) : 3273 (br) , 2954, 2858, 1662, 1599, 1539, 
1335, 1254, 1093, 841 cm -1 

NMR (DMSO-d,r, 5) • n DR d 0 

6' °> • U.06 (6H, s), 0.91 (9H, s), 4 47 

(2H, s), 4.75 (2H, s), 7.30-7.40 (2K, m) , 7.75- 
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7.85 (2H, m) , 9.72 (1H, s) 
APCI-MASS (m/z) : 281 (M+H+) 



Preparation 96 

5 To a mixture of [ 4- ( tert-butyldimethylsilyloxymethyl ) - 

benzoyl ] hydrazine (8.0 g) and ethyl 

acetimidate-hydrochloride (4.24 g) in ethanol (160 ml) was 
added triethylamine (4.8 ml) at room temperature and 
stirred for 30 minutes. The reaction mixture was 

10 evaporated in vacuo. Then the residue was dissolved in 

ethyl acetate (120 ml), washed with water and brine. The 
organic layer was dried over magnesium sulfate, evaporated 
in vacuo. And the residue was heated for 10 minutes at 
200°C / cooled to room temperature, chromatographed on 

15 silica gel (200 g, eluting with n-hexane - ethyl acetate 
(2:1)) to give 2- [4- ( tert-butyldimethylsi lyloxymethyl ) - 
phenyl ] -5-methyl-l , 3, 4-oxadiazole (6.35 g) . 
mp : 62-65°C 

IR (KBr) : 2956, 2933, 2897, 2860, 1576, 1502, 1257, 
20 1086, 843 cm" 1 

NMR (DMSO-d 6 , 5) : 0.10 (6H, s), 0.92 (9H, s), 2.58 
(3H, s), 4.80 (2K, s), 7.45-7.55 (2H, m) , 7.90- 
8.00 (2H, m) 
APCI-MASS (m/z) : 305 (M+H + ) 

25 

Preparation 97 

To a solution of 2- [ 4- ( tert-butyldimethylsi lyloxy- 
methyl) phenyl] -5-methyl-l, 3, 4-oxadiazole (2.0 g) in 
methanol (20 ml) was added IN hydrochloric acid (13 ml) 

30 dropwise at 0-5°C and stirred for one hour. The reaction 

mixture was recooled to 0-5°C, and sodium bicarbonate (1.15 
g) was added thereto carefully. The mixture was extracted 
with dichloromethane, washed with water and brine, dried 
over magnesium sulfate, evaporated in vacuo. The resulting 

35 precipitate was collected by filtration and washed with 
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I* <KBr, : 33,3 (b r, . 2877 , 2819 , 1614 , ;576 _ 

1257, 1053, 833, 729 caT* 
NMR (D MSO-d 6 , 6) : 2 . 58 (3H , s) , 4 . 5S ^ d 

J-5.«z, f 5.39 (1H, t, J-5.4Hz), 7.47-7.57 W 
*>, 7.87-7. 97 (2H, mj Uh ' 
APCI-MASS (a/2, : 191 (M+H+) 

J ""scnyj. i, 3, 4-oxadiazole f5 rt i ^ ^ 
<1B was heated for 2 drocs « " f 

room temperature, the mixture was chromat ! " ' " 

«•! '250 9 , eluting „ it H dic hloro m eT " P "" le * 

aicnlorometha ne-methanol (?0-ni 
gave 4-benzyl- 3 - <tert-butvld*methvl,i i , 
Phenyl] -s-aethvi-^H- 2 ,-tria, : t ^^Mloxyxnethyl , - 

-/^/4-triazole (5.04 g) . 

mp : 9 0 - 9 1 ° c 

IR <KEr) : 2953 ' 2929 ' "54. 15 24. 1,60, 143! 

1255, iioi, 1003, 835 cm" 1 

(2H, m), 7.27-7.55 (7H, m) 
APCI-MASS fm/z, : 394 (M +H + ) 



15 



25 



30 



35 



Prepar^f inr) QQ 

Tc the solution of N-cyclohept -4- f 4 _K« n , c 
4K-l,2,4-*-- ia2 m q nxu (4 - be ^2yl-5- me thvl- 
~iazol-3-yi)benzylamine (500 ma) in mo _, , " 

ml). The mixture was stirred fo- a 5 h ^„ 

titration. The filtrate was basified with ,„ solium 
hydroxide aqueous solution under ioe cooUna . T 
in vacuo to drvness Th. ■ „ -°°- in 9 and evaporated 

d . . , a ryness. The residue was diluted with 

d-hloromethane-methanol ,5:1,, dried over magnesiurc 
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sulfate, evaporated in vacuo. After chromatography on 
silica gel (15 g, eluting with dichloromethane-methanol 
(4:1)) N-cycloheptyl-4- ( 5-methyi-4H- 1 , 2, 4-triazol-3- 
yl ) benzylamine (219.6 mg) was isolated. 
5 IR (KBr ) : 2500-3700 (br) , 2926, 2854, 1564, 1458, 

1099 cm" 1 

NMR (CDC1 3 , 5) : 1.30-2.00 (12H, m) , 2.48 (3H, s), 
2.65-2.80 (1H, m) , 3.83 (2H, s), 4.60-5.15 (2K, 
br), 7.30-7 .40 (2H, m) , 7.90-8.00 (2H, m) 
10 APCI-MASS (m/z) : 285 (M+H + ) 

Preparation 100 

To the solution of 3- ( lH-tetrazol-5-yl ) benzaldehyde 
(600 mg) in N, N-dimethylf ormamide (6 ml) was added sodium 

15 hydride (60 r s oil suspension, 138 mg) at 0-5°C. After 

stirring for 15 minutes, to the mixture was added methyl 
iodide (0.43 ml) . The solution was stirred for 3 hours at 
room temperature, then stirred for 30 minutes at 40°C. The 
reaction mixture was poured into water and extracted with 

20 ethyl acetate, washed with water and brine, dried over 
magnesium sulfate, evaporated in vacuo. After 
chromatography on silica gel (25 g, eiuring with n-hexane - 
ethyl acetate (1:1), 3- ( 2-methyl-2H-tetrazol-5- 
yl ) benzaldehyde (510.7 mg) and 3- ( 1-methyl-lH- tetrazoi-5- 

25 yl ) benzaldehyde (81.6 mg) was obtained. 

3- ( 2 -Me thy l-2H-tetrazol- 5-yl ) benzaldehyde 
mp : 98-99°C 

IR (KBr) : 3072, 2839, 1691, 1587, 1520, 1443 cm" 1 
30 NMR (DMSO-d 6 , 5) : 4.47 (3H, s), 7.81 (1H, dd, J=7.7, 

7.7Hz), 8.05-8.10 (1H, m) , 8.33-3.40 (1H, m) , 
8.55-8.58 (1H, m) , 10.14 (IK, s) 
APCI-MASS (m/z) : 189 (M+H + ) 

35 3- ( 1 -Methyl- lH-tetrazol- 5-yl) benzaldehyde 
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IR (KBr ) : 1699/ 1608/ 1535# 145 ^ ^ ^ 
NMH (DMSO-d 6 , 6) : 4.22 (3H, s), 7 . 87 {1R> ^ J=? ? 

7-7HZ), 8.13-8.25 ,2K, m), 8.38-8.40 (1H, n) , 
10.14 (1H, s) 
APCI-MASS (m/z) : 189 (M+H + ) 

Preparafjnn LQJ 

To the solution of 4-f luorobenzaldehyde ,3.0 g) and 
-H 1 2,4-tnazole ,2.0 g, in N, N— dimethylformamide ,30 nl, 
was added potassium carbonate ,4.0 a) Th— , k 
„, h „. . . ' 9) ■ Th en tne mixture 

«as heated for one hour at 120-c. After cooling, the 
reaction mixture was diluted with ethyl acetate ,300 ml, 
washed with water, brine, dried over magnesium sulfate and 
evaporated in vacuo. The re sul t in g solid was collected and 
washed with diisopropyl ether to give 4- ( l H -l. 2 .4-t".L" 
1-yDbenzaldehyde (1.95 g) . azo1 
mp : 147-148°C 

IR (KBr) : 3130, 2856, 1709, 1603, 1518, 1441 
1275 cm" 1 

NMR (CDC1 3 , 5) : 7.88-8.01 (2H, m) , 8.01-8.14 (2H 
»>' 8.16 (1H, S ), 8.70 (IK, S ), 10.07 UH S ) ' 
APCI-MASS (m/z) : 174 (M+H + ) ' ' ' 



15 



25 



To a solution of 4-fluorobenzaldehyde (5.0 g) and 1H _ 
1,2,3-trxazole (3.33 g) in N, N-dime thyl f ormamide (50 .1, ' 
-as added potassiu. carbonate (6.68 g, . Then the 
was heated for one hour at 120»c. After cooling the " " 
30 ^ a h Ct H 10n . miXtU - - S d ^ed with ethyl acetate (300 nlJ , 
washed wxth water, brine , dried over .agnesiu* sulfate and 
evaporated to about 50 al ln vacuo . The reaul 
precipitate was collected by filtration, washed with n- 
hexane to give 4- ( 1H-1 , 2 , 3-triazol-l- y l ) benzaldehvde *" 



(3.44 



ThS m ° ther liquid w * s evaporated to about lo'mi 
vacuo. The resulting precipitate was also collected Z the 
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similar procedure as mentioned above to give 4-(2H-l,2,3- 
triazol-2-yl ) benzaldehyde (297 mg) . 

4- (1H-1, 2, 3-Triazol-l-yl) benzaldehyde 
5 IR (KBr) : 3138, 3116, 2845, 1695, 16C3, 1516, 1419, 

1389 cm" 1 

NMR (CDC1 3 , 5) : 7.91 (1H, s) , 7.93-8.11 (4H, m) , 

8.12 (1H, s), 10.09 (1H, s) 
APCI-MASS (m/z) : 174 (M+H + ) 

10 

4- (2H-1, 2, 3-Triazol-2-yl) benzaldehyde 

IR (KBr) : 3114, 3084, 2715, 1699, 1603, 1508, 1408, 
1383 cm" 1 

NMR (CDCI3, 6) : 7.89 (2H, s), 7.95-8.06 (2H, m) , 
15 8.23-8.33 (2H, m) , 10.06 (1H, s) 

APCI-MASS (m/z) : 174 (M+H + ) 



Preparation 103 

To a solution of 4-f luorobenzaldehyde (6.21 g) in 

20 N, N-dimethylf ormamide (100 ml) were added 

1 1-methylpiperazine (6.01 g) and powdered potassium 
carbonate (8.29 g) , and the mixture was stirred at 150°C 
for 4.5 hours under nitrogen. The mixture was poured into 
a mixture of ethyl acetate and ice water, and the separated 

25 organic layer was washed with water and brine, dried over 

magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 4- 
( 4-methylpiperazin-l-yl ) benzaldehyde (5.31 g) as a yellow 
solid. 

30 IR (KBr) : 2935, 2840, 2790, 2750, 169C, 1600, 1560, 

152 0 cm -1 

NMR (DMS0-d 6 , 5) : 2.22 (3H, s), 2.4-2.5 (4H, m) , 
3.35-3.45 (4H, m) , 7.04 (2H, d, J=8.8Hz), 7.7C 
(2H, d, J=8.8Hz), 9.71 (IK, s) 

35 
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Preparation ]ha 

To a solution of 4-bromoaniline (6.88 g) in pyridine 
(20 ml, was added dropwise methanesulf onyl chloride (4 58 
g) at 5°C and the mixture was stirred at 5°C for 1.5 hours 
and at room temperature f or 1 . 5 hours. The mixture was 
poured into a mixture of ethyl acetate and dilute 
hydrochloric acid and the insoluble materials were filtered 
off. The filtrate was separated and the organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was crystallized and the 
crystal was collected by filtration, washed with 
diisopropyl ether and dried to give 4-bromo-N- 
methylsulfonylaniline (8.30 g) . 

IR (KBr ) : 3290, 1490 cm" 1 

NMR (DMSO-d 6 , 6, : 3.00 (3H, s), 7.16 (2H, d, 

J=8.7H2), 7.52 (2H, d, J=8.7Hz), 9.92 (1H, br) 

Prmaral -.inn LQ_S 

To a suspension of N-methyl-N-methoxy-4- 
20 sulfamoylbenzamide (3.53 g) and benzoic acid (1.95 g, ^ 

dxchloromethane (100 ml) were added 4-dimethylaminopyrid.ne 
(l-9o g) and 1- ( 3-dimethylaminopropyl ) -3-ethyl 
carbodiimxde-hydrochloride (3.07 g) at room temoerature and 
the mixture was stirred at the same temperature for 18 
25 hours. The mixture was washed with water and brine, dried 
over magnesium sulfate and evaporated in vacuo The 
residue was purified by column chromatography on silica gel 

to give N-methyl-N-methoxy 4- (N-benzo y lsulf amoyl ) benzamide 
(1.35 g) . 

30 IR (KBr) : 307 2, 2970, 2937, 1649, 1597, 1560, 

1544 cm -1 

NMR (DMSO-d 6 , 5) : 3.27 (3K, s), 3.55 (3H, s)/ 7.35- 
7.5 (3H, m), 7.68 (2H, d, J=8.2Hz), 7.85-7.95 
(2H, m), 7.96 (2H, d, J=8.2Hz) 
35 APCI-MASS (m/z) : 349 (M+H + ) 
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Preparation 106 

To a suspension of 4-cyanobenzaldehyde (26.23 g) was 
added carefully sodium borohydride (3.78 g) at room 
temperature, and the mixture was stirred at the same 
5 temperature for 2 hours. The mixture was evaporated in 

vacuo and the residue was extracted with dichloromethane . 
The organic layer was washed with brine, dried over 
magnesium sulfate and evaporated in vacuo to give crude 
4-cyanobenzyl alcohol (24.97 g) as an oil. 
10 IR (Film) : 3419, 2916, 2875, 2229, 1610 cm"* 1 

NMR (CDC1 3 , 5) : 2.07 (1H, br) , 4.79 (2H, br s), 7.4 

(2H, d, J=8.1Hz), 7.65 (2H, d, J=8.1Hz) 
APCI-MASS (m/z) : 134 (M+H + ) 



15 Preparation 107 

To a solution of 4-cyanobenzyl alcohol (24.96 g) in 
N, N-dimethylf ormamide (100 ml) were added imidazole (16.0 
g) and tert-butyldimethylsilyl chloride (31.0 g) at room 
temperature and the mixture was stirred for 2 hours. The 

20 mixture was poured into a mixture of ethyl acetate and ice 
water, and the separated organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 4-(tert- 

25 butyldimethylsilyloxymethyl) benzonitrile (40.78 g) as an 
oil . 

IR (Film) : 2954, 2429, 2885, 2858, 2229, 1610 cm" 1 
NMR (CDCI3, 5) : 0.11 (6H, s), 0.95 (9H, s), 4.79 
(2H, s), 7.43 (2H, d, J=8.3Hz), 7.63 (2H, d, 
30 J=8.3Hz) 

APCI-MASS (m/z) : 248 (M+H+) 



35 



Preparation 108 

To a solution of n-butyllithium (1.71M hexane 
solution, 58.5 ml) in diethyl ether (150 ml) was added 
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dropwise 3-bromopyridine (15.8 g) at 5'C, and the mixture 
was stirred at 5°C for an hour. The mixture was cooled to 

oC*C and a solution of 4- { tert-butyldimethvlsiiyl- 
oxymethyDbenzonitrile (19.79 g) ±„ diethyl ether (80-1. 
was added dropwise over 1.2 hours under nitrogen. The 
mixture was gradually warmed to room temperature and" 
stirred at the same temperature for additional 2 hours 
The mixture was poured into a mixture of ethvl acetate and 
dilute hydrochloric acid, and the separated organic laye^ 
was washed with water and brine, dried over magnesium 
sulfate and evaporated in vacuo. The residue was nursed 
by column chromatography on silica gel to crive 3-[<4-te-t- 

butyldimethylsilyioxymethyl) benzoyl] pyridine (4.96 a) as a 
red oil. 

IR (Film) : 3034, 2954, 2930, 2835, 2856, 1660, 1608, 

1585, 1537 cm" 1 
NMR (CDCi 3 , 6) : 0.16 (6H, s), 0.99 (9H, s), 4.87 
<2H, s), 7.50 (2H, d, J=7.6Hz), 7.83 (2H, d, 
J-7.6HZ), 7.4-7.5 (1H, m) , 8.1-8.2 (IK, m) , 8.8- 
8-9 ( IK, n) , 8.99 (IK, d, J=2.1Hz) 
APCI-MASS (m/z) :32 8 (M+K + ) 

Preparation ] ng 

To a suspension of 3- [ ( 4-tert-butyldimethvlsi lyloxv- 
methyl) benzoyl] pyridine (4.94 g) in ethylene glycol (4o"mM 
were added potassium hydroxide (1.27 g) and hydrant 
hydrate (4.84 g) and the mixture was stirred at 150°C fo - 2 
hours and at 200»C for 4 hours. The mixture was noured 
into a mixture of ethyl acetate and ice water, and the 
separated organic layer was washed with water and brine 
dried over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
to give 4- ( 3-pyridylmethyl ) benzyl alcohol (i 26 oi - = -~ 
orange oil. 

IR (Film) : 3323, 3030, 2920, 2868, 1579, 1549, 
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1514 cm -1 

NMR (CDC1 3 , 6) : 1.85 (IK, br) , 3.97 (2K, s), 4.67 

(2H, s), 7.15-7.5 (6H, m) , 8.4 5-8.55 (2H, m! 

APCI-MASS (m/z) : 2CC (M+H*) 

. 5 

prp^r^inn 110 

To a solution of 4- ( 3-pyridylmethyl} benzyl alcohol 
(1.26 g) in chloroform (30 mi) was activated manganese 
dioxide (5.50 g) and the mixture was refluxed for 2 hours. 
10 Manganese dioxide was removed off and the filtrate was 

evaporated in vacuo and the residue was purified by column 
chromatography on silica gel to give 4- ( 3-pyridylmethyl ) - 
benzaldehyde (1.09 g) as an orange oil. 

IR (Film) : 3029, 2989, 2910, 2831, 273S, 1697, 1599, 
15 1510 cm - - 

NMR (CDCI3, 5) : 4.07 (2H, s), 7.24 (IK, dd, J=7.8, 
4.8Hz), 7.35 (2H, d, J=8.1Hz), 7.47 (IK, dd, 
J=7.8, 1.4Hz), 7.83 (2H, d, J=8.1Hz), 8.49 (IK, 
d, J=1.4Hz), 8.51 (1H, s), 9.99 (IK, s) 
20 APCI-MASS (m/z) : 198 (M+E + ) 

Preparation 111 

To a solution of l-ethoxycarbonyl-4-diethylphosphono- 

1, 4-dihydropyridine (34.71 g) in tetrahydrof uran (200 mi) 

25 was added dropwise n-butyliithium (1.71M hexane solution, 

70.2 ml) at -60°C over 30 minutes under nitrogen, and the 

mixture was stirred at -60°C for 40 minutes. To this 

solution was added dropwise a solution of 4-cyanobenzyl 

bromide (27.40 g) in tetrahydrof uran (80 ml) at -60°C and 

30 the mixture was gradually warmed to room temperature and 

stirred for 21 hours. The mixture was poured into a 

mixture of ethyl acetate and dilute hydrochloric acid, and 

the separated organic layer was washed with water and 

brine, dried over magnesium sulfate and evaporated in 

35 vacuo. The residue was purified by column chromatography on 
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silica gel to give l-ethoxycarbonyi-4- (4-cvanobenzyi ) -4- 

diethylphosphono-l,4-dihydropyridine (47.10 g) ' a - a cr „ d ~ 
red oil. ~ c 

IR (Film) : 3053, 2891, 2933, 2903, 2227, 1723, 1689, 

1626, 1606 cm -1 
NMR (CDC1 3/ 5) : 1.2-1.4 (9H, m, , 3.06 (2H, d, 
J-7.6HZ), 4.1-4.3 (6H, m) , 4.7-4.9 (2H, m) , 
7-65-7.9 (2H, m) , 7.22 (2H, d, J-8.2Hz>, 7.55 
(2H, d, J=8.2Hz) 
10 APCI-MASS (m/z) : 405 (M+H + ) 

Prpn3r ? M n n l]p 

To a solution of l-ethoxycarbonyl-4- ( 4-cvanobenzvl ) -4- 
diethylphosphono-l,4-dihydropyridine (42.10 g) in 
dichloromethane (350 ml) was added dropwise 

diisobutylaluminum hydride (1.01M toluene solution, 515 ,1, 
at -60°C over 55 minutes and the mixture was stirred a^ - 
60°c for 1.5 hours. The mixture was gradually warred to 
5°C and stirred a, 5°c for 1.5 hours. To the mixture we-e 
adaed sodium fluoride (37.34 g) and water (28.11 g, arc ^ne 
mixture was stirred at room temperature for an hour th= 
insoluble materials were filtered off and washed wi- 
dichloromethane. The filtrate was evaporated in vacuo and 
the residue was dissolved in tetrahydrof uran (200 m , - G 
this solution was added 6N hydrochloric acid (30 mi)'ard* 
the mixture was stirred at room temperature for 3 hours' 
The mixture was adjusted to pK ca . 8 by addition o* 
sodium hydroxide and extracted with dichloromethane. * h - 
organic layer was washed with water and brine, d-ied ov- 
nagnesium sulfate and evaporated in vacuo. The residu/wa* 
punned by column chromatography on silica gel ro c-, e 
4-(4-pyridylmethyl)benzaldehyde (4.62 g) as a red ©u" 

IR (Film) : 3381, 3053, 3030, 2924, 2331, 2738,^1697, 
1606, 1576 cm" 1 

35 NMR (CDCI3, 5) : 4. 08 (2H, s), 7.1-7.2 (ZH, a , , 



20 



25 



30 
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7.3-7.45 (2H, m) , 7.8-7.9 (2K, m) , 3.5-8.6 (2H, 
m) , 10.00 (IK, s) 

Preparation 113 

5 To a solution of pyrazole (1.67 g) in 

N, N-dimethylf ormamide (30 ml) was added sodium hydride (60? 
oil suspension, 950 mg) at 0-5°C. After stirring for 30 
minutes, to the mixture was added a solution of 
4-bromomethylbenzonitrile (4.0 g) in N, N-dimethylf ormamide 

10 (10 ml) dropwise under ice cooling, and the mixture was 
stirred for two hours at room temperature. The reaction 
mixture was diluted with ethyl acetate (240 ml), washed 
with water and brine, dried over magnesium sulfate, 
evaporated in vacuo. The residue was chromatographed on 

15 silica gel (100 g, eluting with n-hexane - ethyl acetate 

(1:1)) to give 4- (pyrazol-l-ylmethyl ) benzonitrile (3.49 g) . 
mp : 8 0-81°C 

1R (KBr) : 3055, 2958, 2229, 1610, 1510, 1446, 1392, 
1275 cm" 1 

20 NMR (CDC1 3 , 6) : 5.39 (2H, s), 6.33 (1H, dd, J=2.1, 

2.1Hz), 7.18-7.30 (2H, m) , 7.44 (IK, d, J=2.1Hz), 
7.55-7.70 (3K, m) 
APCI-MASS (m/z) : 184 (M+H+) 

2 5 Preparation 114 

To a solution of imidazole (1.67 g) in 
N, N-dimethylf ormamide (30 ml) was added sodium hydride (60- 
oil suspension, 950 mg) at 0-5°C. After stirring for 30 
minutes, to the mixture was added a solution of 

30 4-bromomethylbenzonitrile (4.0 g) in N, N-dimethyl f ormamide 
(10 mi) dropwise under ice cooling, and the mixture was 
stirred for two hours at room temperature. The reaction 
mixture was diluted with ethyl acetate (240 ml), washed 
with water and brine, dried over magnesium sulfate, 

35 evaporated in vacuo. The residue was chromatographed on 
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(5.1,, to give 4-,imidazol-l- yI „ethyl,benzonitrile (32£ 

IR (KBr, : 3095, 3057, 2229 , 1608 , 151c _ 

1074, 731 cm" 1 
NMR ,CDCI 3 , 5 , : 5 . 2i (2K , s) , ^ ^ ^ ? ^ 

UH s,, 7.15-7. 2 7 , 2H , „, 7.57 (1 H, 3,, 7.60- 
7 - 7 2 (2H, m) 
APCI-MASS (m/z) : 184 (M+H + ) 



35 



Preparation nn 

acid ;r o a o S 0 U f PenSi ° n ° f ^^—^-^roxybenzoic 
acid ,10.0 „ ln methanol ,100 ml, were added sod, UI r. 

T°:t d \ a -' " "<« <« «* ^e mixture „ as 



stirred at room temperature for 35 minutes. The mixture 

21 IT'" 6 " r VaCU ° ^ drled The sodrum 

salt was suspended in petroleum ether ,60 ml, and th, , 
chlorirto /in c ' ' and thionyl 



chaorid gJ was added thereto _ th ; :i:::rr::: 

^ t ;° OIr - 'or 16 hours. The mixture w „ 

evapo ated zn vacuo and the residue was redissolved -n 
petroleum ether (2 00 ml,. The insoluble materials were 
Altered oft and the filtrate was evaporated in vacuo to 
Sive 3,5-di-tert-butyl-4-hydroxybenzoyl chloride ,9 „, „. 
as a yellow solid. 9 

IR <KBr ' : 3554 ' 29 ^" M56, 1736, 1597, 15 74 om^ 
Prensr^t-^p ]Jfi 



To a solution of sodium azide ,4.61 g, in W ate- <30 
mi, was added dropwise a solution of 3, 5-di-tert-butyl-.- 
hydroxybenzoyl chloride ,1 2 .7 2 g, in tetrahydrof uran ,60 

5- ft ST" 30 minUteS ' - •tirr.d at 

5 . for 1.5 hours. The mixture was extracted with ethv' 

acetate, and the organic layer was washed with brine, d-ed 

over magnesium sulfate and evaporated in vacuo. r D t , " 

residue was added n-hexane ,60 ml, and the insoluble 
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materials were filtered off. The filtrate was evaporated 
in vacuo to give 3 , 5-di-tert-butyl-4-hydroxybenzoyl azide 
(1.49 g) as a yellow solid. 

IR (KBr) : 3593, 2966, 2912, 2873, 2141, 1668, 
5 1599 cm" 1 

Preparation 117 

A suspension of 3 , 5-di-tert-butyl-4-hydroxybenzoyl 
azide (1.49 g) in benzene (30 mi) was refluxed for an hour 
10 under nitrogen. To the mixture was added tert-butanoi 
(4.01 g) and the mixture was refluxed for 3 hours. The 
mixture was evaporated in vacuo and the residue was 
purified by column chromatography on silica gel to give 
N-tert-butoxycarbonyl-3, 5-di-tert-butyl-4-hydroxyaniline 
15 (1.17 g) as a white solid. 

IR (KBr) : 3647, 3331, 2958, 2913, 2873, 1693, 1606, 
1547 cm" 1 

NMR (DMSO-d 6 , 6) : 1.34 (18H, s), 1.44 (9H, s), 6.60 
<1H, s), 7.22 (2H, s), 8.84 (1H, br s) 

20 

Preparation 118 

To a solution of N-tert-butoxycarbonyl-3, 5-di-tert- 
butyl-4-hydroxyaniline (3.97 g) in ethyl acetate (60 mi) 
and ethanol (15 ml) was added 4N hydrochloric acid in ethyl 
25 acetate (30.8 ml) and the mixture was stirred at room 

temperature for 24 hours. The mixture was evaporated in 
vacuo and the residue was triturated with diisopropyi 
ether. The powder was collected by filtration, washed with 
diisopropyi ether and dried in vacuo to give 3, 5-di-tert- 
30 butyl-4-hydroxyaniline-hydrochloride (2.85 g) . 

IR (KBr) : 296 6, 2912, 2873, 2590, 1581, 1512 cm" 1 
NMR (DMSO-d 6 , 5) : 1.38 (1SK, s), 7.12 (2H, s), 

7.34 (IK, s) , 9.83 (2H, br s) 



35 
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Prenap tinn ]]q 



To a suspension of 4-f ormylbenzoic acid (1 65 a) , , 

l-hydroxybenzotriazole (l 49 „, „. 9) and 

5 was added , " dlchl — thane (60 ml) 

(-•71 g) at room temperature and the result 
-tirr«, at the same temperature for was 

sulfate and evaporated in vacuo. The r esidlw 

- » coi« chromatography on silica - - » : - f :r 

tert - t : 4 d henyl)carbamoyijbenza: .3 

: 1'' 3286 ' 29 f 8 ' 2912 ' 2872 ' 1703 - i« 

1606, 1547 cm -1 
NHR (DMSO-d 6 , 6) : lm43 (18H/ s)/ ^ ^ d 

J-5.1HZ), 7.09 (2H, d, J-S.lHz), 7 12 f 2H ' 0 
APCI-MASS (m/z) : 3 54 (M+H+) 

To a suspension of 4-formylbenzoic acid (7 5 n , • 
dachloromethane ( « f * 5 g) ln 

ane (25 ml) we ^e added thionyi chloride m c 

S> and N,N-dimethvlformamide (365 ng> atroon 
, nH _ ■ g - aL r oom temperature 

and the mi *ture was refluxed for 4 hours under nitrogen 
The nuxture was evaporated in vacuo and dried in 
^crude chloride (8 . 53 - «» 

» (»r, : 3066, 2856, 17 |S. 269i, 1576, I504 „-! 
Preparat-i n P 7 p i 

To a solution of 4-fluoroaniline ,5.0 g, and 
-xethyla^ne ,6.07 g) in dichlororcethane ,60 «, , was added 
portronwise ,-for mylb en 2 oyl chloride ,3.53 gl at s"c and 

.i ture „ as stirred at room temperature 9 or at 2 5 — ; 

The rai xture was washed with water and brine, dried o ' 
M ' neS ™ SU "" e <— < ^ vacuo. The r „™l uas 
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crystallized from hexane - ethyl acetate (3:1) and 
collected by filtration, washed with hexane - ethyl acetate 
(3:1) and dried in vacuo to give 4- [N- ( 4-f luorophenyl ) - 
carbamoyl ] benzaldehyde (4.58 g) . 
5 IR (KBr ) : 3356, 2872, 1703, 1651, 1606, 1537, 

1514 cm" 1 

NMR (DMSO-d 6 , 6) : 7.15-7.3 (2H, m) , 7.8-7.9 (2H, m) , 
8.06 (2H, d, J=8.4Hz), 8.14 (2H, d, J=8.4Hz), 
10.12 (1H, s), 10.53 (IK, br s) 
10 AP CI -MASS (m/z) : 244 (M+H + ) 

preparation 122 

To a suspension of sodium hydride (60^ oil dispersion, 
4 64 mg) in N, N-dimethylf ormamide (50 ml) was added dropwise 

15 a solution of 4- [N- (4-f luorophenyl) carbamoyl ] benzaldehyde 
(2.63 g) in N, N-dimethylf ormamide (40 ml) at 5°C under 
nitrogen, and the mixture was stirred at room temperature 
for an hour. To the mixture was added methyl iodide (3.29 
g) , and the mixture was stirred at room temperature for 3 

20 hours. The mixture was poured into a mixture of ethyl 
acetate and ice water. The separated organic layer was 
washed with water and brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified by 
column chromatography on silica gel to give 4-[N-(4- 

25 f luorophenyl ) -N-methylcarbamoyl ] benzaldehyde (2.24 g) as an 
orange oil. 

IR (Film) : 3068, 2981, 2939, 2839, 2737, 1703, 1639, 

1608, 1571, 1510 cm" 1 
NMR (DMSO-d 6 , 6) : 3.37 (3H, s), 7.05-7.2 (2H, m) , 
30 7.25-7.35 (2H, m) , 7.46 (2H, d, J=8.1Hz), 7.77 

(2H, d, J=8.1Hz), 9.93 (1H, s) 
APCI-MASS (m/z) : 258 (M+H + ) 

Preparation 123 

35 To a solution of 1 , 4-bis (hydroxymethyl ) benzene (25.72 
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g) in N,N-dimethylformamide (300 ml) were added imidazole 

(15.21 g) and tert-butyldimethylsilyl chloride (28.06 g) at 

room temperature, and the mixture was stirred for 10 hours. 

The mixture was poured into a mixture of ethvl acetate and 

5 ice water, and the separated organic layer was washed with 

water and brine, dried over magnesium sulfate and 

evaporated in vacuo. The residue was purified by column 

chromatography on silica gel to give 4-(tert- 

butyldimethylsilyloxymethyl) benzyl alcohol (27.89 g) as an 
10 oil. 

IR (Film) : 3352, 2954, 2931, 2887, 2858, 1541, 1514, 
1466 cm -1 

NMR (DMSO-d 6 , 5) : 0.07 (6H, s), 0.90 (9H, s) , 4.47 
(2H, d, J=5.7Hz), 4.68 (2H, s), 5.10 (1H, t, 
15 J=5.7Hz), 7.2-7.3 (4H, m) 

To a solution of 4- ( tert-butyldimethylsilyloxymethyl ) - 
benzyl alcohol (27.86 g) in chloroform (300 ml) was added 
20 activated manganese dioxide (47.98 g) and the mixture was 

refluxed for 3.5 hours. Manganese dioxide was filtered off 
and the filtrate was evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 4- 

(tert-butyldimethylsilyloxymethyl)benzaldehyde (26.86 g) as 
25 a pale yellow oil. 

IR (Film) : 2955, 2931, 2889, 2858, 2731, 1703, 

1608, 1578, 1541 cm _ l 
NMR (DMSO-d 6 , 6) : 0.10 (6H, s), 0.92 (9K, s), 4.82 
(2H, s), 7.53 (2H, d, J=8.2Hz), 7.89 (2H, d, 
30 J=8.2Hz), 9.99 (1H, s) 

To a solution of N-cycloheptyl-4- ( tert- 
butyldimethylsilyloxymethyDbenzylamine (53.74 g) in 
35 methanol (250 ml) was added dropwise cone, hydrochloric 
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acid (38.6 ml) at 5°C, and the mixture was stirred at room 
temperature for 3 hours. The mixture was evaporated in 
vacuo and the residue was pulverized with tetrahydrof uran 
and ethyl acetate. The powder was collected by filtration, 
5 washed with ethyl acetate and tetrahydrof uran and ethyl 
acetate (1:1), and dried in vacuo under phosphorus 
pentoxide to give N-cycloheptyl-4- 
hydroxymethylbenzylamine-hydrochloride (37.92 g) . 

IR (KBr ) : 3294, 2927, 2858, 2791, 1578, 1541, 1514, 
10 14 56 cm" - 1 

NMR (DMSO-d 6 , 5) : 1.4-2.2 (12H, m) , 3.05-3.25 (1H, 
m), 4.12 (2H, s), 4.52 (2H, d, J=5.7Hz) / 5.27 
(1H, t, J=5.7HZ), 7.36 (2H, d, J=8.0Hz), 7.48 
(2H, d, J=8.0Hz), 8.7-8.9 (1H, br) 
15 APCI-MASS (m/z) : 234 (M+H+-HC1) 



Prpparatinn 126 

To a suspension of N-cycloheptyl-4- 
hydroxymethylbenzylamine-hydrochloride (37.9 g) in 

20 chloroform (400 ml) were added activated manganese dioxide 
(60.86 g) and triethylamine (14.21 g) , and the mixture was 
refluxed for 4 hours. Manganese dioxide was filtered off 
and the filtrate was washed with water and brine, dried 
over magnesium sulfate and evaporated in vacuo. The 

25 residue was purified by column chromatography on silica gel 
to give N-cycloheptyl-4-f ormylbenzylamine (18.27 g) as a 
yellow oil . 

IR (Film) : 3051, 2924, 2854, 2731, 1701, 1606, 1576, 
14 68 cm" 1 

30 NMR (DMSO-d 6 , 5) : 1.3-1.9 (12H, m) , 2.0-2.2 (1H, 

br), 2.5-2.7 (1H, m) , 3.77 (2H, s), 7.56 (2H, d, 
J=8.1Hz), 7.85 (2H, d, J=8.1Hz), 9.97 (1H, s) 
APCI-MASS (m/z) : 232 (M+H + ) 



35 
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Preparation 177 

To a solution of N-cycloheptyl-4-f ormylbenzylamine 
(18.26 g) in ethanol (200 ml) were added thiazolidin 2 a- 
dione (9.25 g) and piperidine (6.72 g, , and the mixture was 
refluxed for 17 hours. The mixture was cooled to 5°C and 
the precipitates were collected by filtration, washed with 
ethanol and diisopropyl ether and dried in vacuo to give 

N-cycloheptyl-4-[ ( 2,4-dioxothiazolidin-5-ylidene)methvn- 
benzylamine (9.61 g) as a yellow crystal. The filtrate was 
evaporated in vacuo and the residue was purified by column 
chromatography on silica gel to give the second crop (4.13 



g) 

IR (KBr) : 3429, 3024, 2929, 2858, 1684, 1622, 1576, 
1547, 1458 cm" 1 

L5 NMR (DMSO-d 6 , 6) : 1.3-2.2 (12H, m) , 3.05-3.25 (1H, 

m), 4.12 (2H, s), 7.35 (1H, s), 7.52 (2H, d, 
J=8.5Hz), 7.58 (2H, d, J=8.5Hz) 
APCI-MASS (m/z) : 331 (M+H + ) 

0 PreDAr a tjnn i2£ 

To a suspension of N-cycloheptyl-4- [ (2, 4- 
dioxothiazolin-5-ylidene)methyl]benzylamine (13.61 g) in 
tetrahydrofuran (300 ml) and methanol (300 ml) was added 5' 
sodium-amalgam (56.8 g) , and the mixture was stirred at 
room temperature for 24 hours. The insoluble materials 
were removed by filtration on celite and the filtrate was 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-cycloheptyl-4- [ (2, 4- 

dioxothiazolidin-5-yl) methyl jbenzylamine (5.84 g) as a 
yellow solid. 

IR (KBr ) : 3028, 2933, 2862, 2764, 1674, 1630, 1581, 
1460 cm" 1 

NMR (DMSO-d 6 , 6) : 1.3-2.2 (12H, m) , 2.9-3.1 (1H, m) , 
2.95 (1H, dd, J=13.8, 9.3Hz), 3.36 (IK, dd, 
J=9.3, 4.0Hz), 4.54 (1H, dd, J=9.3, 4.0Hz), 7.25 
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(1H, d, J=8.1HZ), 7.38 <1H, d, J=8.1Hz) 
APCI-MASS (m/z) : 333 (M+H + ) 

Prpparation 129 

5 To a solution of 4-f luorobenzaldehyde (20.11 g) and 4- 

chlorophenol (25.0 g) in N, N-dimethylf ormamide (250 ml) was 
added powdered potassium carbonate (26.81 g) , and the 
mixture was stirred at 150°C under nitrogen for 7 hours. 
The mixture was cooled and poured into a mixture of ethyl 
10 acetate and water. The separated organic layer was washed 
with water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 4-(4- 
chlorophenoxy)benzaldehyde (32.49 g) as a yellow oil. 
15 IR (Film) : 3070, 2985, 2830, 2740, 1735, 1695, 1605, 

1580, 1485 cm -1 
NMR (CDC1 3 , 5) : 7.0-7.15 (4H, m) , 7.35-7.45 (2H, m) , 

7.8-7.9 (2H, m) , 9.93 (1H, s) 
APCI-MASS (m/z) : 235, 233 (M+H + ) 

20 

Prpn^ration 130 

To a solution of 4-f luorobenzaldehyde (5 g) and 3- 
fluorophenol (5.42 g) in N, N-dimethylf ormamide (50 ml) was 
added potassium carbonate (6.68 g) . Then the mixture was 
25 heated for 3.5 hours at 150°C. After cooling, the reaction 
mixture was diluted with ethyl acetate (300 ml), washed 
with water, brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was chromatographed on 
silica gel (200 g, eluting with n-hexane - ethyl acetate 
30 (10:1)) to give 4- ( 3-f luorophenoxy) benzaldehyde (8.67 g). 

IR (Neat) : 3072, 2831, 2738, 1697, 1587, 1483 cm -1 
NMR (CDCI3, 5) : 6.75-7.00 (3H, m) , 7.05-7.18 (2H, 
m) , 7.28-7.42 (1H, m) , 7.82-7.95 (2H, m) , 9.95 
(1H, s) 

35 APCI-MASS (m/z) : 217 (M+H + ) 
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Preparation L3J 

To a solution of 4-f luorobenzaldehyde (3 g) and 
4-trifluoromethylphenol (4.7 g, in N, N-dimethylf ormamide 
(30 ml, was added potassium carbonate (4.0 g) . Then the 
mixture was heated for 5 hours at 150'fc. After cooling, 
the reaction mixture was diluted with ethyl acetate (300 
ml), washed with water, brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was chromatographed 
on silica gel (200 g, eluting with n-hexane - ethyl acetate 
(15:1), to give 4- (4-trif luoromethylphenoxy ) benzaldehyde 
(982.1 mg) . 

IR (Neat) : 3074, 2831, 2738, 1701, 1587, 1502 cm"! 
NMR (CDC1 3 , 5) : 7.05-7.25 (4H, m , , 7.60-7.75 (2K, 
m), 7.85-7.98 (2H, m) , 9.96 (1H, s) 
15 FAB-MASS (m/z) : 2 67 (M+H + ) 

Preparafi^ 

To a solution of 4-f luorobenzaldehyde (3 g) and 3 4- 
methylenedioxyphenol (4 g) in N, N-dime thyl f ormamide (30 ml) 
was added potassium carbonate (4 g, . Then the mixture was 
heated for 2 hours at 150'C. After cooling, the reaction 
mixture was diluted with ethyl acetate (200 ml), washed 
with water, brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was chromatograohed on 
silica gel (120 g, eluting with n-hexane - ethyl acetate 
(5:1)) to give 4- (3, 4-methylenedioxyphenoxy) benzaldehvde 

(2. 67 g, . 

mp : 65-66°C 

IR (KBr ) : 1691, 1600, 1481, 1227 cnT 1 

NMR (CDCI3, 6) : 6.02 (2K, s), 6.50-6.65 (2H, m) , 

6-82 (IK, d, J=8.3Hz), 6.96-7.07 (2H, m) , 7.78- 

7.89 (2H, m), 9.91 (IK, s) 

APCI-MASS (m/z) : 243 (M+H + ) 



20 



30 



35 
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Preparation 133 

To a solution of 4-f luorobenzaldehyde (2.48 g) and 
3, 5-di-tert-butyl-4-methoxymethoxyphenol (5.33 g) in N,N- 
dimethylformamide (40 ml) was added powdered potassium 
5 carbonate (2.76 g) , and the mixture was stirred at 150°C 

for 6 hours under nitrogen. The mixture was poured into a 
mixture of ethyl acetate and ice water, and the separated 
organic layer was washed with water and brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
10 purified by column chromatography on silica gel to give 4- 
(3, 5-di-tert-butyl-4-methoxymethoxyphenoxy) benzaldehyde 

(4.03 g) as an orange oil. 

IR (Film) : 2960, 2872, 2740, 2693, 1581, 1504 cm -1 
NMR (CDC1 3 , 5) : 1.43 (18H, s), 3.66 (3H, s), 4.94 
15 (2H, s), 6.99 (2H, s) , 7.02 (2H, d, J=8.8Hz), 

7.83 (2H, d, J=8.8Hz), 9.92 (1H, s) 
APCI-MASS (m/z) : 371 (M+H + ) 



20 



Prpnaratinn 134 

To a solution of 4-f luoronitrobenzene (14.11 g) and 4- 
fluorophenol (12.33 g) in N, N-dimethylf ormamide (150 ml) 
was added powdered potassium carbonate (15.20 g) , and the 
mixture was stirred at 100°C for 4.5 hours under nitrogen. 
The mixture was poured into a mixture of ethyl acetate and 
25 ice water and the separated organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was crystallized and the 
crystal was collected by filtration and washed with hexane 
and dried to give 4- ( 4-f luorophenoxy ) nitrobenzene (22.96 g) 
30 as a yellow crystal. 

IR (KBr) : 3110, 3075, 2925, 2835, 1585, 1510 cm -1 
NMR (CDCI3, 6) : 6.95-7.2 (6H, m) , 8.15-8.3 (2H, m) 
APCI-MASS (m/z) : 234 (M+H + ) 



35 
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To a suspension of 3-hydroxybenzyl alcohol (12 41 g) 
and l-chloro-4-fluorobenzene (19.58 g) in 1 , 3-dimethyl-2- 
xmidazolidinone (40 ml) were added powdered potassium 
carbonate (8.29 g) , cuprous chloride (198 mg) and 
8-hydroxyquinoline (290 mg) at room temperature, and the 
mixture was stirred at 150'C for 8 hours. The mixture was 
poured into a mixture of ethyl acetate and ice wate^ and 
the separated organic layer was washed with water and 
brine, dried over magnesium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel to give 3- ( 4-f luorophenoxy ) benzyl alcohol 
(3.98 g) as a yellow oil. 

IR (Film) : 3352, 3074, 2931, 2875, 1610, 1585, 1502, 
1448 cm -1 

NMR (DMSO-d 6 , 6) : 4.47 (2H, d, J=5.6Hz), 5.22 (1H, 

t, J=5.6Hz), 6.8-7.4 (8H, m) 

Preparation i ^ 

To a solution of 4-f luorobenzonitrile (50.0 g) and 4- 
fluorophenol (50.93 g) in N, N-dimethyl f ormamide (400 ml) 
was added powdered potassium carbonate (62.75 g) , and the 
mixture was stirred at 150°C for 6 hours. The mixture was 
cooled to 5°C and poured into ice water (2.5 e) . The 
precipitates were collected by filtration, washed with 
water and dried in vacuo to give 4- (4-f luorophenoxy) - 
benzonitrile (87.56 g) . 

IR (KBr ) : 3188, 3076, 2220, 1649, 1608, 1483 cm" 1 
NMR (DMSO-d 6 , 5) : 7.05-7.15 (2H, m) , 7.2-7.45 (4H, 

m) , 7.8-7.9 (2H, m) 
APCI-MASS (m/z) : 214 (M+H+) 

PreparaMon 1^7 

To a stirred suspension of 3-acetylbenzoni trile (25.4 
g) in ethyl ether - 1,4-dioxane (10:1, 275 ml) was added" 
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bromine (9 ml) dropwise at room temperature. After 4 0 
minutes, to the mixture was added sodium bicarbonate (15 g) 
in water (200 ml) at 0-5°C, and extracted with ethyl 
acetate. The organic layer was separated and washed with 
5 saturated sodium bicarbonate solution, water and brine, 

dried over magnesium sulfate, evaporated in vacuo to give 
3- (bromoacetyl) benzonitrile (39.2 g). 

IR (KBr) : 3103, 3068, 2941, 2229, 1707, 1599, 
1429, 1279, 1223, 1149 cm -1 
10 NMR (CDC1 3 , 5) : 4.42 (2H, s), 7.66 (1H, dd, J=8.1, 

8.1Hz), 7.85-7.95 (1H, m) , 8.18-8.32 (2H, m) 

Preparation 138 

A mixture of 3- (pyrazol-3-yl ) benzaldehyde (56.0 g) and 

15 benzylamine (42.6 ml) in toluene (560 ml) was refluxed for 
5 hours. The reaction mixture was cooled to room 
temperature, and evaporated in vacuo. The residue was 
suspended in ethanol (840 ml) and sodium borohydride (12.3 
g) was added carefully under ice cooling. Then the mixture 

20 was stirred for one hour at 50°C. After additional 

stirring for 2 hours at room temperature, the reaction 
mixture was evaporated in vacuo. To the residue was added 
water (300 ml), and extracted with dichloromethane . The 
organic layer was washed with water and brine, dried over 

25 magnesium sulfate, evaporated in vacuo. The residue was 
chromatographed on silica gel (1.5 kg, eluting with 
dichloromethane - methanol (10:1)) to give N-benzyl-3- 
(pyrazol-3-yl) benzylamine (71.8 g) . 
mp : 82-83°C 

30 IR (KBr) : 2290-3310 (br) , 1606, 1543, 1441, 

1354 cm" 1 

NMR (DMSO-d 6 , 5) : 3.71 (2H, s), 3.72 (2H, s), 6.68 
(1H, d, J=2.1Hz), 7.15-7.42 (7H, m) , 7.50-7.90 
(3H, m) , 12.85, 13.22 (total IK, each br) 
35 APCI-MASS (m/z) : 264 (M+H + ) 
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Preparqfpp j^S. 

To a solution of 4- (4-f luorophenoxy, aniline (2.03 g* 
ana cycloheptanone (1.35 g ) in ethanol (40 ml) were ad J d 
simultaneously a solution of sodium cyanoborohydride (314 
> ^ xn ethanol (30 ml) and a solution of acetic ^ \« 
-g) xn ethanol (10 ml) over 1 hour at rQQm tmmtm 
The „ xxture was srirred at ^ temperature ^^^^ 

x. 2 hours. The mixture was evaporated in vacuo and the 

10 IT T S POUrSd ±nt ° 3 miXtUre ° f ^ -etate and 
water and ad.ustea to pH 8 by addition of 5N .odium 

hydroxide aqueous solution. The separated organic , aver 

was washed with brine, drxed over magnesium sulfate^ 

cTr a o D m°a r t ated ^ ^ ' ^ ^ C ^mn 

chromatography on silica gel to give N-cycioheot vl-< - (4- 

rluorophenoxy) aniline (2.11 g) 5S a red oil. 

IR (Film) : 3405, 2925, 2855, 1735, 1610, 1495 cm- 
NMR (CDC1-,, 5) • 1 4-2 n 9- , - 

3 1,4 2 - 15 (12n ' J- 3-3.5 (1H, m), 

6.4-6.6 (2K, m), 6.75-7.05 (6H, m) 
APCI-MASS (m/z) : 300 (M+H + ) 

0 

Prenarafjnn 

The mixture of 4- (4-f luorophenoxy, benzaidehvde P 73 
9) and benzylamine (1.29 g) was stirred at 120'c'fo- 
nours under nitrogen. The mixture was cooled to room' 
temperature and dissolved xn ethanol (40 mi) Tc -his 
solution was added carefully sodium borohydride (303 tc) 
and the mixture was stirred at room temoerature for 2^ 
hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane . The organic iave^ was 
washed with brine, dried over magnesium sulfate and' ' " 
evaporated in vacuo. The residue was purified bycoHarr 
chromatography on silica gel to give N-benzvl- f a- m _ 
r luorophenoxy) ] benzylamine (1.78 g) as a veH ow oi^ 

IR (Film) : 3062, 3028, 2916, 2821, 1605, 1497 cn ~l 
NMR (CDC1 3 , 6) : 3.78 (2H, s), 3.82 ( 2H , s) , 6 ^ 
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(6H, m) , 7.2-7.4 (7H, m) 
APCI-MASS (m/z) : 308 (M+H + ) 

Preparation 141 

5 The mixture of 4- ( 4-f luorophenoxy) benzaldehyde (1.73 

g) and pentylamine (1.40 g) was stirred at 120°C for 4 
hours under nitrogen. The mixture was cooled to room 
temperature and dissolved in ethanol (40 ml) . To this 
solution was added carefully sodium borohydride (303 mg) , 
10 and the mixture was stirred at room temperature for 2 

hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane . The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
15 chromatography on silica gel to give N-pentyl-4- ( 4- 
f luorophenoxy) benzylamine (1.72 g) as a yellow oil. 

IR (Film) : 3051, 2956, 2929, 2858, 2818, 1610, 
1498 cm" 1 

NMR (CDC1 3 , 5) : 0.89 (3H, t, J=6.4Hz), 1.2-1.4 (4H, 
20 m) , 1.5-1.7 (2H, m) , 2.63 (2H, t, J=7.1Hz), 3.76 

(2H, s), 6.9-7.1 (6H, m) , 7.28 (2H, d, J=9.1Hz) 
APCI-MASS (m/z) : 288 (M+H + ) 

Preparation 142 

25 The mixture of 4- ( 4-f luorophenoxy ) benzaldehyde (2.16 

g) and cyclohexylamine (1.49 g) was stirred at 120°C for 4 
hours under nitrogen. The mixture was cooled to room 
temperature and dissolved in ethanol (40 ml ) . To this 
solution was added carefully sodium borohydride (378 mg) , 

30 and the mixture was stirred at room temperature for 2 

hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane. The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 

35 chromatography on silica gel to give N-cyclohexyl-4- ( 4- 
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10 



15 



20 



30 



35 



«uorophenoxy,benzylaml„e (3.06 g , as a yellow oil. 

IR (Film) : 3034/ 2929f 2852f ^ ^ 

»* CCDC1 3 , 5) : and 1.5-2.0 aOH, 

2.4-2.6 (1H, m >, 3.78 (2H, S ) , 6.9.7., ( 
7-28 (2H, d, J=8.4H2) ' 
APCI-MASS (m/z) : 300 (M+H + ) 

Prepar ation 14 ^ 

The mixture of 4- <4-f luorophenoxy) benzaldehyde (, 16 
g> and cyclopentyiamine U.28 „ „ as stirred „ 
hours under nitrogen. The mixture was cooled to ro 
temperature and dissolved in ethanol ,«„ ml) . To m . 



; . to this 

and th 7 "\" added CarefU " y S ° diUm b -^ ydrid e ,378 mg, 
and the mrxture was stirred at room temperature for 2 

hours. The mixture was evaporated in vacuo and the residue 

was extracted with dichioromethane . The organic iaye was 

washed wrth brine, dried over magnesium sulfate and 
eva po in vacuo , residue ^ s purified 

chromatography on siiica gel to give N-cyclopentyl 4 -««- 
f luorophenoxy, benzylamine ,2.67 „ as a yellow qU 

IR (Film, : 3032, 2953, 2868, 2818, 160B , 1500 ^ 
<CDC1 3' 61 ' 1-3-2.0 ,8H. m,, 3.05-3.25 (1 H, m, 
25 3 - 7 ' ,2H ' £) * 6 " 9 - 7 - 1 («H- »>, 7.27 (2H , d, 

APCI-MASS ,m/z) : 286 (M+H + ) 
and n,"! ,tm °' 4 -' 4 -"— Phenox y, benzylamine ,,.35 g, 

a T I2 ;.c ; r h rahydro " 4H " pyran " 4 " one ,2 - 4 ° 91 — •«»•< 

120 c for 4 hours under nitrogen. The mixture was 
cooled to room temperature and dissolved in ethanol ,80 
«>-> • To this solution was added carefully sodium 
borohydride ,757 m g) and the mixture was stirred 'at room 
temperature for 2 hours. The mixture was evaporated in 
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vacuo and the residue was extracted with dichloromethane . 
The organic layer was washed with brine, dried over 
magnesium sulfate and evaporated in vacuc . The residue was 
purified by column chromatography on silica gel to give N- 
5 2, 3, 5, 6-tetrahydro-4H-pyran-4-yl) -4- (4- 

f iuorophenoxy ) benzylamine (5.15 g) as an orange oil. 
1R (Film) : 2927, 2845, 1498, 1464 cm" 1 
NMR (CDC1 3 , 5) : 1.4-1.7 (4H, m) , 3.3-4.0 (4H, m) , 
3.80 (2H, s), 6.8-7.1 (6H, m) , 7.2-7.4 (2H, m) 
10 APC1-MASS (m/z) : 302 (M+H+) 

Preparation 145 

The mixture of 4- ( 4-f Iuorophenoxy ) benzaldehyde (3.24 
g) and phenethylamine (2.73 g) was stirred at 120°C for 4 

15 hours under nitrogen. The mixture was cooled to room 
temperature and dissolved in ethanol (60 ml). To this 
solution was added carefully sodium borohydride (567 mg) , 
and the mixture was stirred at room temperature for 2 
hours. The mixture was evaporated in vacuo and the residue 

20 was extracted with dichloromethane. The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N- ( 2-phenethyl ) -4- (4- 
f Iuorophenoxy) benzylamine (4.73 g) as a yellow oil. 

25 IR (Film) : 3061, 3028, 2927, 2821, 1608, 1497, 

1454 cm" 1 

NMR (CDCI3, 5) : 1.47 (1H, br s), 2.75-3.0 (4H, m) , 

3.77 (2H, s), 6.85-7.1 (6H, m) , 7.15-7.35 (7K, m) 
APCI-MASS (m/z) : 322 (M+H+) 

30 

Preparation 146 

The mixture of 4- ( 4-f Iuorophenoxy ) benzaldehyde (4.32 
g) and 2-ethoxyethylamine (3.57 g) was stirred at 120°C for 
4 hours under nitrogen. The mixture was cooled to room 
35 temperature and dissolved in ethanol (80 ml) . To this 
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solution was added carefully sodium borohydride (757 mg , 
and the mixture was stirred at room temperature for 2 
hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane . The organic layer was 
5 washed with brine, dried over magnesium sulfate and 

evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N- (2-ethoxyethyl ) -4- 
(4-fluorophenoxy)benzylamine (5.50 g, as a yellow oil 
IR (Film) : 3053, 2976, 2929, 2866, 1608, 1498, 
1456 cm -1 

NMR (CDC1 3 , 6, : 1.20 (3H, t, J=7.0Hz), 2.8-2 9 (2 « 
m), 3.45-3.6 (4H, m) , 3.78 (2H, s), 6.9-7.1 (6H, # 
m), 7.25-7.35 (2H, m) 
APCI-MASS (m/z) : 2 90 (M+H + ) 

Prpnara M 1 1 -7 

The mixture of 3- ( P yrazol-3-yl ) benzaldehvde (1 27 g) 
and benzylamine (I.19 g) was stirred at 120°c for 4 hours 
under nitrogen. The mixture was cooled to room temperature 
and dissolved in ethanol (40 ml). To this solution was 
added carefully sodium borohydride (280 mg) , and the 
mixture was stirred at room temperature for 2 hours T he 
mixture was evaporated in vacuo and the residue was 
extracted with dichloromethane . The organic laye^ was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-benzyl-3- (pvrazol-3- 
yl) benzylamine (1.22 g) as an oil. 

IR (Film) : 3169, 3062, 3026, 2916, 2839, 1606, 1589, 

1537, 1495 cm -1 
NMR (DMSO-d 6 , 5) : 3.70 (2H, s), 3.7 < 2K , S l, 6 69 
(1H, d, J-2.1HZ), 7.2-7.5 (7H, m) , 7.7-7.9 (3H, 
s) 

APCI-MASS (m/z) : 2 64 (M+H + ) 



20 
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Preparation 148 

The mixture of 3- (pyrazol-3-yl ) benzaldehyde (1.72 g) 
and cyclohexylamine (1-49 g) was stirred a: 120°C for 4 
hours under nitrogen. The mixture was cooled to room 
5 temperature and dissolved in ethanol (30 ml). To this 

solution was added carefully sodium borohydride (378 mg) 
and the mixture was stirred at room temperature for 3 
hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane . The organic layer was 
10 washed with brine, dried over magnesium sulfate and 

evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-cyclohexyl-3- 
(pyrazol-3-yl ) benzylamine (1.15 g) . 

IR (KBr) : 3246, 3118, 3041, 2924, 2854, 1608, 
15 1558 cm" 1 

NMR (DMSO-d 6 , 6) : 1.0-2.0 (10H, m) , 2.4-2.6 {IK, m) , 
3.88 (2H, s), 6.70 (1H, br s), 7.25-7.45 (2H, m) , 
7.6-7.9 (3H, m) , 12.90 (1H, br s) 
APCI-MASS (m/z) : 256 (M+H+) 

20 

Preparation 149 

The mixture of 3- (pyrazol-3-yl ) benzaldehyde (1.72 g) 
and cyclopentylamine (1.70 g) was stirred at 120°C for 4 
hours under nitrogen. The mixture was cooled to room 

25 temperature and dissolved in ethanol (40 ml) . To this 

solution was added carefully sodium borohydride (378 mg) , 
and the mixture was stirred at room temperature for 3 
hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane. The organic layer was 

30 washed with brine, dried over magnesium sulfate and 

evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-cyclopentyl-3- 
(pyrazol-3-yl ) benzylamine (1.26 g) . 

IR (Film) : 3265, 1610, 1589 cm" 1 

35 NMR (DMSO-d fi , 5) : 1.3-1.9 (8H, m) , 3.05-3.25 (1H, 
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m), 3.78 (2H, s) , 6.68 (1H, s) , 7.2-7.4 (2H, m) , 
7.6-7.9 (3H, m) , 12.88 (1H, br) 
APCI-MASS (m/z) : 242 (M+H + ) 

Prenarsfin^ ] Rn 

A mixture of 3- ( 1-tri tylpyrazol-3-yl ) benzaldehyde 

(1.72 g) and 4-f luorobenzylamir.e (0.57 ml) was stirred at 

120°C for 4 hours. The mixture was cooled to room 

temperature and dissolved in ethanol (26 ml) . To the 

mixture was added sodium borohydride (158 mg) and the 

reaction mixture was stirred at 50°C for 2 hours. The 

mixture was poured into water, extracted with 

dichloromethane. The organic layer was washed with water 

and brine, dried over magnesium sulfate, evaporated in 

vacuo. The residue was chromatographed on silica gel (50 

g, eluting with dichloromethane - methanol (50:1)) to give 

N- (4-fluorobenzyl) -3- ( 1-tri tylpyrazol-3-yl ) benzylamine 
(1.40 g) . 

IR (Neat) : 3059, 2827, 1603, 1506, 1446, 1219 cm" 1 
20 NMR (CDC1 3 , 5) : 3.79 (2H, s), 3.82 (2H, s), 6.58 

(1H, d, J=2.5Hz), 6.90-7.05 (2H, m) , 7.10-7.45 
(20H, m) , 7.65-7.83 (2H, m) 
FAB-MASS (m/z) : 524 (M+H + ) 

2 5 Preparat ion 151 

A mixture of 3- (pyrazol-3-yl ) benzaldehyde (1.0 g) and 
4-methoxybenzylamine (0.91 ml) was heated for 3 hours at 
120°C. After cooling to room temperature, the mixture was 
dissolved in ethanol (20 ml) . To the solution was added 
sodium borohydride (220 mg) and stirred for two hours at 
ambient temperature. The reaction mixture was poured into 
water and extracted with dichloromethane, washed with water 
and brine, dried over magnesium sulfate. The solvent was 
removed in vacuo and the residue was chromatographed on 
silica gel (50 g, eluting with dichloromethane - methanol 



30 
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(10:1)) to give N- ( 4-methoxybenzyl ) -3- (pyrazol-3- 
yl ) benzylamine (1.17 g) . 

IR (Film) : 2370-3680 (br) , 1610, 1512, 1248, 
1036 cm" 1 

5 NMR (CDC1 3 , 6) : 3.77 (2H, s) , 3.79 (3H, s), 3.84 

(2H, s), 6.60 (1H, d, J=2.2Hz), 6.80-6.92 (2H, 
m) , 7.17-7.41 (4H, m) , 7.54-7.66 (2H, m) , 7.85 
(1H, s) 

APCI-MASS (m/z) : 294 (M+H+) 

10 

Preparation 152 

A mixture of 3- (pyrazol-3-yl ) benzaldehyde (1.0 g) and 
4-f luorobenzylamine (0.8 ml) was heated for 4 hours at 
120°C. After cooling to room temperature, the mixture was 
15 dissolved in ethanol (20 ml). To the solution was added 
sodium borohydride (220 mg) and stirred for two hours at 
ambient temperature. The reaction mixture was poured into 
water and extracted with dichloromethane, washed with water 
and brine, dried over magnesium sulfate. The solvent was 
2 0 removed in vacuo and the residue was chromatographed on 

silica gel (50 g, eluting with dichloromethane - methanol 
(10:1)) to give N- ( 4- f luorobenzyl ) -3- (pyrazol-3- 
yl ) benzylamine (1.28 g) . 

IR (Film) : 2370-3680 (br) , 1605, 1508, 1220, 
25 1095 cm" 1 

NMR (CDCI3, 5) : 3.79 (2H, s), 3.84 (2H, s), 6.61 
(1H, d, J=2.3Hz), 6.90-7.10 (2K, m) , 7.18-7.45 
(4H, m) , 7.52-7.70 (2H, m) , 7.75 (IK, s) 
APCI-MASS (m/z) : 282 (M+H + ) 

30 

Preparation UL2 

A mixture of 3- (pyrazol-3-yl ) benzaldehyde (1.2 g) , 4- 
( dimethyl amino ) benzylamine-dihydrochlor ide (1.87 g) and 
triethylamine (11.7 ml) in toluene (30 ml) was refluxed for 
35 5 hours. An insoluble material was removed by filtration 
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and evaporated in vacuo. The residue was dissolved in 
ethanol U8 ra l). To the solution ^ ■ 
borohydrrde ,264 mg) and sti „ ed fof ^ 
^perature. The reaction mlxt ure was poured unto ^ 
and extracted with dichloro m ethane, „ ash ed with water and 

re-Td ma9neSi ™ SUlfatS - The «»™ -s 

d s : ;:r° and the residue was chromat ° — «» 

to 9 ' elUtin9 " lth diCU °™ th - - -thanol 

(8.D) to gl ve N-r4-(di»ethyla m in 0 )benzylJ- 3 -(p yrazol , 
yllbenzylamine (1.66 g) . IPYratol 3- 

IR (Film, : 2330-3700 ,br, , 1614, 1524. 1446, 1350 
804, 766 cm -1 
3' =1 ■ 2.93 (6H, s), 3.75 (2H, s), 3.84 
(2H, s), 6.59 ,1H, d, J-2.2HZ), 6.65-6.75 (2H 
»)- 7.15-7.40 ,4H, m >, 7.55-7.66 ,2H, m, , 7.76 
(1H, s) 

APCI-MASS , m/2) : 440 (M+Me .$ /=\ ^ 



slmn The f0ll0Win ^ compounds were obtained according to a 

7 : ' 141 ' 142 ' 143 ' l« f 146, 147, 148 

149, 150, 151, 152 or 153. ' 

(1) N - c ycloheptyl-4-(4-chlorophenoxy)benzyl am ine 

IR (Film) : 3035, 2925, 2855, 1610, 1590, 1505, 
1485 cm -1 

NMK (CDC1 3 , 5) : 1.4-2.0 (12H, m) , 2 . 6 - 2 . 8 (1H# 

3.76 (2H, s), 6.9-7.05 (4H, m) , 7.25-7.4 (4H m) 
APCI-MASS (m/z) : 332, 330 ( M+ H + ) 

(2) N -Cycloheptyl-4-(3-fluorophenoxy)benzylamine 
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IR (Neat) : 2926, 2854, 1599, 1483, 1269, 1213 cm" 1 
NMR (CDC1 3 , 6) : 1.30-2.10 (12H, m) , 2.62-2.80 (IK, 
m) , 3.77 (2H, s), 6.62-6.85 (3H, m) , 6.93-7.05 
(2H, m) , 7.18-7.40 (3H, m) 
5 APCI-MASS (m/z) : 314 (M+H + ) 



(3) N-Cycloheptyl-4- ( 4-trifluoromethylphenoxy) benzylamine 
IR (Neat) : 2926, 2854, 1601, 1504, 1462, 1327 era" 1 
NMR (CDCI3, 6) : 1.30-2.00 (12H, m) , 2.65-2.80 (1H, 
10 m) , 3.78 (2H, s) , 6.95-7.10 (4H, m) , 7.30-7.40 

(2H, m) , 7.50-7.62 (2H, m) 
APCI-MASS (m/z) : 364 (M+H + ) 



(4) N-Cycloheptyl-4- (3, 4-methylenedioxyphenoxy) benzylamine 
15 IR (Neat) : 2924, 2854, 1606, 1502, 1481, 1354 cm" 1 

NMR (CDCI3, 6) : 1.30-1.95 (12H, m) , 2.60-2.75 (1H, 
m) , 3.74 (2H, s), 5.97 (2H, s), 6.47 (1H, dd, 
J=8.4, 2.4Hz), 6.56 (1H, d, J=2.4Hz), 6.75 (1H, 
d, J=8.4Hz), 6.85-6.96 (2K, m) , 7.20-7.31 (2H, m) 
20 APCI-MASS (m/z) : 340 (M+H + ) 



(5) N-Cycloheptyl-4- (3, 5-di-tert-butyl-4- 
methoxymethoxyphenoxy ) benzylamine 

IR (Film) : 2920, 2860, 1587 cm -1 
25 NMR (CDCI3, 6) : 1.40 and 1.42 (total 18K, s), 

1.4-2.2 (14H, m) , 2.8-2.95 (1H, m) , 3.62 and 3.6' 
(total 3H, s), 4.87 and 4.92 (total 2H, s), 6.92 
(2H, s), 6.85-6.95 (2H, m) , 7.4-7.5 (2H, m) 
APCI-MASS (m/z) : 468 (M+H + ) 

30 

(6) N-Cycloheptyl-3- ( 4-f luorophenoxy ) benzylamine 

IR (Film) : 3062, 2926, 2854, 1608, 1583, 1502, 
14 4 6 cm - 1 

NMR (CDCI3, 5) : 1.4-2.0 (12H, m) , 2.6-2.3 (1H, m) , 
35 3.75 (2K, s), 6.8-7.3 (8H, m) 
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APCI-MASS (m/z) : 314 (M+H + ) 

(7, »- c V=loheptvl-3- ( l-trit yl p yr azol-4- yl!benzvlanine 
NMR (DMS0 - d6 , 5, : (12H , , 2 . 6 ." . , ™ 

3.70 (2 „, s) , (1 ^ 

8.06 (1H, s) ' 
APCI-MASS (a/ 2 ) : 512 (m +h +, 

io (8) T*VV tyl ~ 3 ~ ll - methy ^ 

IR (Neat) : 2926 ' 2852, 1610, 1460, 1410 1?3Q - 2 
NMR (CDC1 3 , 5) : i 30 -l 98 „ 9H 

3 - 1 - 98 (12H ' m), 2. 63-2.80 (1 H 

3.79 (2H , a), 3.94 (3H, s), 7.13-7.48 MH ' 
n0, 7.63 (1H, s) , 7.76 (IK, s) 
APCI-MASS (m/z) : 284 (M+H + ) 



15 



< 9 » - c ^°^yi-3-(i- me t hylpyraz o i -3- yl , benzylamine 

,Neat ' : 3400 ,brl < »«. 2*34. 1610 , 1462 , 1354 
1242 cm -1 

^ (CDCl3 ' 5> 1 " 3 ^.00 (12H, n)# 2 . 64-2. 80 (1F 

3 -B3 (2H, S ), 3.95 (3H, S ), 6.56 (l F d " 
J=2.2Hz;, 7.25-7.40 f 3H, m) , 7.60-7.79 (2 v ^ 
APCI-MASS (m/z) : 284 (M+H + ) 

25 ao) :rrt: ptyi " 3_a " methyipyra2 °" 

(NeaU : 2924 ' 285 ^ ^08, 1462, 1385, 1275 cm- 
NMR (CDC1 3 , 6) : i 30-I 98 M ?w 

' JU 1 ' 98 (12H ' m), 2.62-2.80 (1H 
»>' 3 -83 (2H, s), 3.90 (3H, s), 6.31 (1H, d " 
J-1.8HZ), 7.25-7.48 (4H, m) , 7.51 (1 H d 
J=1.8Hz) 

30 APCI-MASS (m/z) : 2 84 (M+H + ) 

( 11 ) N-Cycloheptyl-3- ( imidazol-4-yl ) benzylamire 

IR (Film) : 2300-3600 (br) , 2924, 2854, 1610, 
1460 cm -2 

NMR ,D„SO-d 6 , 6) : 1.20-L95 (12H. m , , 2.55-2.75 UH, 
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m) , 3.73 (2H, s), 7.05-7.80 (6H, m) , 12.00-12.25 
(1H, br) 

APCI-MASS (m/z) : 270 (M+H + ) 

5 (12) N-Cycloheptyl-4- (5-methyl-l, 3, 4-oxadiazol-3- 
yl ) benzylamine 

IR (KBr) : 3442, 3292, 3211, 2920, 2852, 1689, 1576, 

1502, 1450 cm" 1 
NMR (CDC1 3 , 5) : 1.30-2.40 (12H, m) , 2.61 (3H, s), 
10 2.63-2.80 (1H, m) , 3.87 (2H, s), 7.45-7.54 (2H, 

m) , 7 . 93-8 . 05 (2H, m) 
APCI-MASS (m/z) : 286 (M+H + ) 

(13) N-Cycloheptyl-4- ( 4-benzyl-5-methyl-4H-l , 2 , 4-triazol-3- 
15 yl ) benzylamine 

IR (Neat) : 3298, 2924, 2852, 1612, 1527, 1458, 
1358 cm -1 

NMR (CDCI3, 5) : 1.30-1.93 (12H, m) , 2.38 (3H, s), 
2.60-2.77 (1H, m) , 3.81 (2H, s), 5.16 (2K, s), 
20 6.90-7.05 (2H, m) , 7.27-7.55 (7K, m) 

APCI-MASS (m/z) : 375 (M+H + ) 

(14) N-Cycloheptyl-3- (2-methyl-2H-tetrazol-5-yl ) benzylamine 
IR (Neat) : 2924, 2854, 1520, 1462, 1365 cm -1 

25 NMR (CDCI3, 5) : 1.30-1.98 (12H, m) , 2.65-2.80 (1H, 

m) , 3.86 (2H, s), 4.40 (3H, s), 7.40-7.48 (2H, 
m) , 7.95-8.05 (1H, m) , 8.09 (IK, s) 
APCI-MASS (m/z) : 286 (M+H + ) 

30 (15) N-Cycloheptyl-3- ( 1 -methyl -IH-tetra zoi- 5- yl ) benzylamine 

IR (Neat) : 2924, 2854, 1533, 1452, 1292 cm -1 
NMR (CDCI3, 5) : 1.30-1.98 (12H, m) , 2.65-2.80 (IK, 
m) , 3.88 (2H, S), 4.18 (3H, s), 7.46-7.65 (3K, 
m) , 7.75 (1H, s) 
35 APCI-MASS (m/z) : 286 (M+H + ) 
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(16, "-Cyclcheptyl^-UH-l^^-trxazol-l-y!,^^^ 
mp : 53-54°C 

IR (KBr ) : 3101, 2922, 2852, 1518, 146Gf 1277, U * 7 
984 cm -1 

NMR (CDClo, 5) • 1 30-? nn /io- 

3' ■ 2 -°0 (12m, m), 2.60-2.80 (i H 

*>, 3.84 (2H, s), 7.40-7.55 (2K, m , , 7.55-7.7 C ' 

(2H, m), 8.10 (1H, s), 8.54 (1 H , s i 

APCI-MASS (m/z) : 271 (M+H + ) 

(17) N-CycloheDtyl-4- (1F-1 2 ^-triami i 

K±n triazol-l-yDbenzvla^ine 

mp : 78-79°c 

IR (KBr, : 3319, 3124, 2920, 2852,' 1520, 1230, U 0 , 
1041 cm -1 

NMR (CDC1 3 , 6) : 1.30-2.00 (12H, m) , 2.63-2.80 (1K 
»>' 3.87 (2H , s), 7.45-7.57 (2H , m , , 7.64-7.7 6 ' 
(2H, m), 7.85 (1H, S ) , 7.98 (IH, s) 
APCI-MASS (m/z) : 271 (M+H + ) 

(18) N-Cycloheptyl-4-(2H-l,2,3-triazol-2-vl) b enzylamine 

IP. (Neat) : 2926, 2854, 1608, 1514, 1460, 1412, 1381 

1259, 951, 824 cm ^ 
NMR (DMS0-d 6 , 6) : 1.20-1.90 (12H, m) , 2.50-2.70 (IP 
»), 3.74 (2H, s), 7.45-7.55 (2H, n) , 7.90-8.00 
(2H, m) , 8.10 (2H, s) 
APCI-MASS (m/z) : 2 71 (M+H + ) 

(19) N -Cycloheptyl-(4-methylpiperazin-l-yi) ben2:vlamine 
IR (Film) : 2925, 2850, 2795, 1615, 1515 ct"± 
NMR (DMSO-d 6 , 6) : 1.3-1.9 (12H, m) , 2.21 (3H, a) 
2-4-2.5 (4H, m), 3.1-3.2 (4K, m) , 3.2-3.45 (IF 
6.85 (2H, d, J=8.5Hz), 7.15 (2K, d, J=3 . 5K- 
APCI-MASS (m/z) : 3 02 (M+K + ) 

(20) N - c y^°heptyl-4- ( 4 -methylsul f onylaminophenvl ) - 
5 benzylamine 
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IR (KBr) : 3020, 2930, 2855, 1605, 1495 cm -1 

NMR (DMSO-d 6 , 5) : 1.3-2.0 (12H, m) , 2.5-2.7 (1H, m) , 

3.01 (3H, s), 3.72 (2H, s), 7.27 (2H, d, 

J=8.5Hz), 7.39 (2H, d, J=8.5Hz), 7.57 (2H, d, 
5 J=8.2Hz), 7.63 (2H, d, J=8.2Hz) 
APCI-MASS (m/z) : 373(M+H + ) 

(21) N-Cycloheptyl-4- (N-benzoylsul f amoyl ) benzylamine 

IR (KBr) : 3477, 3057, 2927, 2858, 1599, 1545 cm -1 
10 NMR (DMSO-d 6 , 5) : 1.3-2.2 (12H, m) , 3.1-3.3 (1H, m) , 

4.17 (2H, s), 7.2-7.45 (5H, m) , 7.4-7.5 (2H, m) , 
7.75-7.9 (2H, m) , 8.4-8.7 (1H, br) 
APCI-MASS (m/z) : 387 (M+H + ) 

15 (22) N-Cycloheptyl-4- (N-phenylsulf onylcarbamoyl ) benzylamine 
IR (KBr) : 3091, 2929, 2858, 1647, 1601, 1537 cm -1 
NMR (DMSO-d 6 , 6) : 1.35-2.2 (12H, m) , 3.1-3.3 (IK, 

m) , 4.11 (2H, s), 7.35-7.5 (5H, m) , 7.8-7.9 (2H, 
m) , 7 . 93 (2H, d, J=8 . 1Hz) 
20 APCI-MASS (m/z) : 387 (M+H + ) 

(23) N-Cycloheptyl-4- ( 3-pyridylmethyl ) benzylamine 

IR (Film) : 3304, 3026, 2924, 2852, 1574, 1512 cm" 1 
NMR (CDC1 3 , 5) : 1.4-2.2 (12H, m) , 2.6-2.8 (IK, m) , 
25 3.75 (2H, s), 3.95 (2H, s), 7.1-7.5 (6H, m) , 8.45 

(1H, dd, J=4.8, 1.8Hz), 8.49 (1H, d, J=1.8Hz) 
APCI-MASS (m/z) : 295 (M+H + ) 

(24) N-Cycloheptyl-4- ( 4-pyridylmethyl ) benzylamine 
30 IR (Film) : 3323, 3022, 2924, 2852, 1599 cm -1 

NMR (CDCI3, 5) : 1.3-2.1 (12H, m) , 2.6-2.8 (IK, m) , 
3.77 (2H, s), 3.94 (2H, s), 7.09 (1H, dd, J=4.5, 
1.6Hz), 7.12 (2H, d, J=9.4Hz), 7.29 (IK, d, 
J=9.4Hz), 8.48 (2H, dd, J=4.5, 1.6Hz) 
35 APCI-MASS (m/z) : 295 (M+H + ) 
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(25, ^lohwyw-^.,^^,,,.,^ 

IR (Neat) : 2924, 285., 1514, 1458, 1090, 750 cm"! 
«MK (CDC1 3 , 5, ; 1.30-L98 «12H, », , 2.56-2.77 ,1H 
»>' 3.76 ,2H, s), 5.30 (2H, s) , 6.27 (IH, dd ' 
J-2.0H2), 7.10-7.40 (SH, m) , 7.54 (IH, d 
J-2.0HZ) 

APCI-MASS (m/z) : 284 <M+H + ) 

(26) N -^loheptyl-4- (imidazol . 1 _ yll „ ethyl)benzylaiiiine 

IR (Neat) : 3280 ,br) , 2924, 2854, 1506, 1458, 1230, 
1107, 1076 cm -1 

NMR (CDC1-,. <S ) • 1 oni r,r , -, ~ 

^3' • 1.20-1.95 (12H, m), 2. 60-2.78 (IH 

3.76 (2H, s), 5.10 (2H, s>, 6.90 (IH, s) 
7 -00-7.40 (5H, m), 7.54 (IH, s) 
15 APCI-MASS (m/z) : 2 84 (M+H + ) 

(27) N-Cycloheptyl- ( 6-hydroxy-2, 5, 7, 8-tetramethylchroman-,- 
yl) methyl amine 

NMR (DMSO-d 6 , 5) : 1.17 (3H , S ), 1.3-1.9 (4H, m) 

1-97 (3H, s), 2.01 (3H, s), 2.04 (3H, s), 2 5-. 7 
(3H, m) , 7.39 (IH, s) 
APCI-MASS (m/z) : 332 ( M +H + ) 



20 



25 



30 



35 



(28) N-Cycloheptyl-4- [N- (3, 5-di-tert-butyl-4- 
hydroxyphenyl ) carbamoyl ] benzylamine 
" IR (KBr ) : 36 39, 3304, 2926, 2858, 1643, 1606, 1547 ^-1 

NMR (DMSO-d fi , 5) • 1 3-i g nop , , 

6 ; " A - J (12H ' m) , 1.39 (18K, s) 

2-5-2.7 (IH, m), 3.77 (2H, s ), 6 .78 (IH, s), 7 \ 5 

(2H, d, J=8.2Hz), 7.88 (2K, d, J=6.2Hz), 7.58 
(2H, s), 9.87 (IH, s) 
APCI-MASS (m/z) : 451 (M+H + ) 

(29) N-Cycloheptyl-4- fN- (4-f luorophenyl) carbamoyl ] - 
benzylamine 

IR (KBr) : 3354, 2927, 2854, 1651, 1612, 1529, 
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1512 cm" 1 

NMR (DMSO-dg, 6) : 1.3-1.9 (12H, m) , 2.5-2.65 (IK, 
m) , 3.77 (2K, s), 7.1-7.3 (2H, m) , 7.75-7.85 
(2H, m) , 7.47 (2H, d, J=8.2Hz), 7.89 (2H, d, 
5 J=8.2Hz), 10.22 (1H, s) 

APCI-MASS (m/z) : 341 (M+H + ) 

(30) N-Cycloheptyl-4- [N- ( 4-f luorophenyl ) -N- 
methylcarbamoyl] benzylamine 

10 IR (KBr) : 3475, 3187, 3120, 3024, 292", 2853, 1643, 

1597, 1541, 1500 cm" 1 
NMR (DMSO-d 6 , 5) : 1.3-1.9 (12H, m) , 2.4-2.6 (1H, m) 

3.33 (3H, s), 3.60 (2H, s), 7.05-7.3 (8H, m) 
APCI-MASS (m/z) : 355 (M-rH + ) 

15 

(31) N-Cycloheptyl-4- ( tert-butyldimethylsilyloxymethyl ) - 
benzylamine 

IR (Film) : 2927, 2850, 1514, 1464 cm -1 
NMR (DMSO-d 6 , 5) : 0.08 (6H, s), 0.89 (9H, s), 1.3- 
20 1.9 (12K, m) , 2.5-2.65 (IK, m) , 3.67 (2H, s), 

4.67 (2H, s), 7.22 (2H, d, J=8.3Kz), 7.28 (2K, d 
J=8 . 3Hz) 
APCI-MASS (m/z) : 348 (M+H + ) 

25 (32) N-Benzyl-3-phenoxybenzylamine 

IR (Film) : 3062, 3030, 2829, 1583, 1487, 1452 cm -1 
NMR (DMSO-d 6 , 5) : 2.63 (1H, br s), 3.64 (2H, s), 

3.66 (2H, s), 6.8-7.45 (14H, m) 



30 



APCI-MASS (m/z) : 290 (M+H + ) 



( 33 ) N-Benzyl-3- ( 4-f luorophenoxy ) benzylamine 

IR (Film) : 3062, 3030, 2916, 2829, 1608, 1584, 

1500, 1450 cm" 1 
NMR (CDC1 3 , 5) : 3.78 (2H, s), 3.79 (2H, s), 6.8-7.4 
35 (13H, m) 
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APCI-MASS (m/z) : 308 (M+H + ) 

(34) N-Benzyl-3- ( i-Meth y lp yr azol-3- y l )ben2ylamine 

* 'Neat) : 3313, 3028, 2935, 1608, 1498, 1452, 13 
1242 cm -1 

NMR (CDCI3, 6) : 3.83 (2H, s), 3.85 (2K, s), 3 9< 
(3H, s), 6.55 (IK, d, J-2.3HZ), 7.18-7.42 (8H, 
7.64-7.73 (1H, m) , 7.77(1H. s) 
APCI-MASS (m/z) : 278 (M+H + ) 

(35) N-Benzyl-3-(i- m ethylpyrazol-5- y i) b enz y ia 1 r.ine 

IR (Neat) : 3310, 3026, 2830, 1606, 1454, 1387 
1275 cm" 1 

NMR (CDCI3, 5) : 3.84 (2H, s) , 3.87 (2H , s) , 3 89 
(3H, s), 6.31 (in, d, J«l.9Hz), 7.20-7.45 (9K 
*)/ 7.51 (IK, d, J=1.9Hz) 
APCI-MASS (m/z) : 278 (M+H + ) 

(36) N-Benz y i-4-(l-meth y lp yra zol-3- y i) b enzvlamine 

IR (Neat) : 3310, 3028, 2937, 2820, 1504, 1454 

1430 cm -1 

NMR (CDCln. ft) • : bi /iu 

6 > • 3.81 (2h, s), 3.83 (2H, S ), 3 95 

(3H, s), 6.53 (IK, d, J=2.3Hz), 7.18-7.43 (8H 
m), 7.70-7.80 (2H, m) 
APCI-MASS (m/z) : 278 (M+H + ) 

(37) N-Benz y i-4-(l- me th y lp yr azol-5- y i )b enzvlamine 

IR (Neat) : 3305, 3026, 2820, 1493, 1454, 1385 
1275 cm -1 

NMR (CDCI3, 5) : 3.85 (2K, s) , 3.87 (2H , s), 3 89 

(3H, s), 6.30 (1H, d, J-i.SHz), 7.20-7.50 ( 9H 
, 7.51 (1H, d, J=i.9Hz) 
APCI-MASS (m/z) : 278 (M+H + ) 

(33) N-Benz y i-4-( Pyra zol-3- y i) be nz y iamine 
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IR (Neat) : 2250-3680 (br) , 1514, 1495, 1454, 1350 cm" 
NMR (DMSO-d 6 , 5) : 3.69 <4H, s), 6.67 (1H, d, 

J=2.1Hz), 7.15-7.50 (7H, m) , 7.60-7.90 (3H, m) , 

12.81, 13.20 (total 1H, each br) 
APCI-MASS (m/z) : 2 64 (M+H + ) 



(39) N-Benzyl-4- ( l-methylpyrazol-4-yl ) benzylamine 
mp : 90-91°C 

IR (KBr) : 3300, 3020, 2914, 2854, 1570, 1473, 1452, 
10 1194, 1097 cm -1 

NMR (CDC1 3 , 5) : 3.81 (2H, s), 3-82 (2H, s), 3.94 
(3H, s), 7.20-7.50 (9H, m) , 7.60 (1H, s), 7.75 
(1H, s) 

APCI-MASS (m/z) : 278 (M+H + ) 

15 

(40) N-Benzyl-3- ( imidazol-4-yl ) benzylamine 

IR (Neat) : 2200-3560 (br) , 1608, 1491, 1454 cm -1 
NMR (DMSO-d 6 , 5) : 3.72 (4H, s), 7.10-7.40 (7H, m) , 

7.41-7.80 (4H, m) 
20 APCI-MASS (m/z) : 264 (M+H + ) 



(41) N-Benzyl-3- ( 2-methyl-2H-tetrazol-5-yl ) benzylamine 

IR (Neat) : 3028, 2825, 1520, 1452, 1363, 804 cm" 1 
NMR (CDCI3, 5) : 3.84 (2H, s), 3.89 (2H, s), 4.40 
25 (3H, s), 7.20-7.52 (7H, m) , 7.96-8.07 (IK, m) , 

8.12 (1H, s) 
APCI-MASS (m/z) : 280 (M+H + ) 



(42) N-Benzyl-3- ( l-methylpyrazol-4-yl ) benzylamine 
30 IR (Neat) : 3305, 3028, 2935, 2827, 1610, 1450, 1363, 

1230 cm -1 

NMR (CDCI3, 5) : 3.84 (4H, s), 3.94 (3H, s), 7.13- 
7.40 (8H, m) , 7.45 (1H, s), 7.62 (1H, s), 7.77 
(1H, s) 

35 APCI-MASS (m/z) : 278 (M+H + ) 
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(43) N-(4-Methoxyben Z yI)-4-(4-fluorophenoxy)benzyla m ine 

IR (Neat) : 2001, 2903, 2833, 1610, 1500,' 1460, 12*8 
1213 cm" 1 

NMH (CDC1 3 , 6) : 3.75 (2H, s), 3.76 (2H , s)/ 3 . 80 

OH, s), 6.82-7.10 (8H, m) , 7.20-7.35 (4K, 
APCI-MASS (m/z) : 338 (M+H + ) 

The following compound was obtained according , 0 a 
similar manner to that of Preparation 31, 38, 39 or 89. 

4- (l-Tritylpyrazol-4-vl) toluene 

NMR (DMSO-d 6 , 5) : 2.27 (3H, s), 7.1-7.5 (19H, m) , 

7.73 (1H, s), 8.04 (1H, s) 

Preparation 1 ^ 

The following compounds were obtained according to a 
similar manner to that of Preparation 28. 

(1) 4-(l-Tritylpyrazol-4-yl)benzyl bromide 

NMR (DMSO-d 6 , 6) : 4.70 and 4.77 (total 2K, s), 

7.0-7.8 (21H, m) 

(2) 3-Benzoylbenzyl bromide 

IR (Film) : 3059, 3028, 1686, 1599 cm" 1 

NMR (CDCI3, 5) : 4.53 (2K, s), 7.35-7.9 (9K, ~) 

APCI-MASS (m/z) : 277, 275 (M+H + ) 

The following compounds were obtained according to a 
similar manner to that of Preparation 63. 

(1) N -Cycloheptyl-4-(l-trityl P yrazol-4-yl)benzvlam 1 ne 
IR (Film) : 3057, 3028, 2918, 2852, 1641, 1605, 
156 6 cm" : 
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NMR (DMSO-dg, 5) : 1.3-2.0 (12H, m) , 2.55-2.75 (IK, 
m) , 3.68 and 3.75 (total 2H, s), 7.05-7.25 (5H, 
m) , 7 . 3-8 . 1 (16H, m) 

APCI-MASS (m/z) : 512 (M+H + ) 

5 

(2 ) N-Cycloheptyl-4- ( 2-cyanophenyl ) benzylamine 

IR (Film) : 3060, 3030, 2910, 2855, 2225, 1597, 
1480 cm -1 

NMR (CDC1 3 , 5) : 1.4-2.0 (12H, m) , 2.65-2.85 (1H, m) , 
10 3.85 (2H, s), 7.4-7.8 (8H, m) 

APCI-MASS (m/z) : 305 (M+H + ) 

(3) N-Cycloheptyl-4- [2- ( l-trityl-lH-tetrazol-5- 
yl ) phenyl ] benzylamine 

15 IR (KBr) : 3058, 3026, 2924, 2854, 1603, 1493, 

144 6 ce" 1 

NMR (DMS0-d 6 , 5) : 1.3-1.9 (12H, m) , 2.6-2.75 (1H, 

m) , 3.68 (2H, s), 6.8-6.95 (5H, m) , 7.01 (2H, d, 
J=7.9Hz), 7.20 (2K, d, J=7.9Hz), 7.3-7.8 (14H, mi 
20 FAB-MASS (m/z) : 590 (M+H + ) 

(4 ) N-Cycloheptyl-3-benzoylbenzylamine 

IR (Film) : 3059, 2927, 2855, 1653, 1599, 1580 cm" 1 
NMR (CDCI3, 5) : 1.3-2.0 (12H, m) , 2.6-2.8 (IK, m) , 
25 3.85 (2K, s), 7.3-7.8 (9H, m] 

APCI-MASS (m/z) : 308 (M+H + ) 

Preparation 158 

The following compounds were obtained according to a 
30 similar manner to that of Preparation 50 or 51. 

{ 1 i 3- ( l-Methylpyrazol-3-yl ) benzaldehyde 

IR (Neat) : 2941, 2829, 2730, 1695, 1606, 1585, 1439, 
1242 cm -1 

35 NMR (CDC1 3 , 6) : 3.98 (3H, s), 6.62 (IK, d, J=2.2Hz), 
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7.42 (1H, d, J=2.2Hz), 7.51-7.62 <1H, m) , 7.77- 
7.86 (1H, m), 8.05-8.13 (1H, m) , 8.25-8.32 (1 H/ 
m) , 10.07 (1H, s) 
APCI-MASS (m/z) : 187 (M+H + ) 

(2) 3- (l-Methylpyrazol-5-yl)benzaldehyde 
mp : 72-74°C 

IR (KBr ) : 3041, 2831, 2733, 1697, 1579, 1462, 1377 crn" 
NMR (CDC1 3 , 5) : 3.94 (3H, s), 6.39 (1H, d, J=1.4Hz), 
7.56 (1H, d, J-1.4HZ), 7.58-7.74 (2K, m) , 7.89- ' 
7.97 (2H, m) , 10.09 (1H, s) 
APCI-MASS (m/z) : 187 (M+H+) 

(3) 4- (Pyrazol-l-yl)benzaldehyde 
15 mp : 53-55°C 

IR (KBr) : 3109, 2833, 2744, 1693, 1608, 1394, 1213, 
7 60 cm" 1 

NMR (CDCI3, 5) : 5.43 (2H, s), 6.34 (1H, dd, J=2.1, 

2.1Hz), 7.25-7.35 (2H, m) , 7.45 (IK, d, J=2.1Hz), 
7.59 (1H, d, J=2.1Hz), 7.80-7.90 (2H, m) , 9 99 
(1H, s) 

APCI-MASS (m/z) : 187 (M+H + ) 



20 



25 



30 



(4) 4- (Imidazol-l-yimethyl)benzaldehyde 

IR (Neat) : 2600-3600 (br) , 1695, 1506, 1232, 1076, 

818, 737 cm" 1 
NMR (CDCI3, 6) : 5.22 (2H, s), 6.85-7.95 (7H, m , , 

10.01 (1H, s) 
APCI-MASS (m/z) : 187 (M+H + ) 

Preparation 1 SQ 

The following compound was obtained according to a 
similar manner to that of Preparation 47. 



35 



3- (Imidazol-4-yl) benzaldehyde 
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mp : 135-138°C 

IR (KBr) : 2080-3390 (br) , 1691, 1606, 1479, 1327, 

1186, 1066, 978, 781 cm" 1 
NMR (DMSO-d 6 , 5) : 7.59 (1H, del, J=7.6, 7.6Hz), 7.67- 
5 7.80 (3H, m) , 8.05-8.15 (1H, m) , 8.31 (1H, s), 

10.04 (1H, s), 12.30 (1H, br) 
APCI-MASS (m/z) : 17 3 (M+H + ) 



Prpnaration 160 

10 The following compounds were obtained according to a 

similar manner to that of Preparation 44, 45, 84, 110, 124 
or 126. 



(1) 4- (5-Methyl-l, 3, 4-oxadiazol-2-yl ) benzaldehyde 
15 IR (KBr) : 2829, 1701, 1610, 1590, 1550, 1421 cm" 

NMR (CDC1 3 , S) : 2.66 (3H, s), 7.96-8.07 (2H, m) , 

8.15-8.26 (2H, m) , 10.10 (1H, s) 
APCI-MASS (m/z) : 189 (M+H + ) 



20 (2) 4- (4-Benzyl-5-methyl-4H-l, 2, 4-triazol-3- 

yl ) benzaldehyde 

IR (KBr) : 3450 (br), 1689, 1608, 1572, 1531, 
1207 cm -1 

NMR (CDCI3, 5) : 2.44 (3H, s), 5.22 (2H, s), 6.93- 
25 7.07 (2H, m) , 7.30-7.47 (3H, m) , 7.70-7.80 (2H, 

m) , 7.90-8.00 (2H, m) , 10.05 (1H, s) 
APCI-MASS (m/z) : 278 (M+H + ) 



Preparation 161 

30 The following compound was obtained according to a 

similar manner to that of Preparation 97. 

4-Benzyl-2- ( 4-hydroxymethyl ) phenyl- 5-methyl-4H- 1 , 2, 4- 
triazole 
35 mp : 118-121°C 
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IR (KBr) : 2600-3650 (br) , 1535, 1487, 1425 , 1363 , 
1039, 854, 739 cm -1 

NMR (CDC1-3. 5) • t o C 

^ ■ 2.36 (3H, s), 3.10-3.25 (1H, m) , 

4-65-4.77 (2H, m) , 5.14 (2H, s), 6.90-7.03 (2H 
m), 7.25-7.50 (7H, m) 
APCI-MASS (m/z) : 280 (M+H + ) 

Preparation 1 *? 

The following compound was obtained according to a 
similar manner to that of Preparation 31. 

N-Methyl-N-methoxy-4- [4- (methvlsni f««, i 
benzamide (methylsulfonylammo) phenyl J - 

(KBr ) : 3210, 2935, 1630, 1608, 15*5 cm~l 
NMR (DMSO-d 6 , 5) : 3.04 (3H , s), 3.28 ( 3H, s), 3.58 
(3H -> 7.32 (2H, d, J=8 .6Hz), 7.6-7.8 ( 6H, m) , 
3 • y i ( 1H, s ) 

Preparation ^ 

The following compounds were obtained according to a 
similar manner to that of Preparation 36. 

(1) ^^-MethylsulfonylaminophenyDbenzaldehyde 

IR (KBr) : 32 90, 2995 , 2840, 2745, 1695, 1600, 1525 
1500 cm" 1 

NMR (DMSO-d 6 , 5) : 3.06 (3H, s), 7.33 (2H, d, 

J=8.5Hz), 7.78 (2H, d, J=8.5Hz), 7.89 (2H, d 
J-8-2HZ), 7.98 (2H, d, J=8.2Hz), 9.98 (IK, br s) 
10.04 (1H, s) } ' 
APCI-MASS (m/z) : 276 (M+H + ) 

(2) ^-(N-Benzoylsulfamoyl)benzaldehyde 

IR (KBr) : 3381, 3057, 2883, 1697, 1599, 1560 cm~l 

NMR (DMSO-d,:, 5) • 7 c; nu 

"6' °J • 7.3-7.5 (3H, m) , 7.9-8.0 (2H, m) 

7-44 (2H, d, J=8.3Hz), 8.00 (2H, d, J=8.3Hz), 
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10.03 (1H, s) 
APCI-MASS (m/z) : 290 (M+H + ) 



Preparation 164 

5 The following compounds were obtained according to a 

similar manner to that of Preparation 33 or 34. 



(1) 4- (N-Methyl-N-methoxysulf amoyl ) benzamide 

IR (KBr) : 3292, 3201, 3111, 2979, 2943, 1605, 1562, 
10 1504 cm" 1 

NMR (DMSO-dg, 5) : 3.28 (3H, s), 3.54 (3H, s), 7.49 
(2H, br s), 7.74 (2H, d, J=8.4Hz), 7.88 (2H, d, 
J=8 . 4Hz) 
APCI-MASS (m/z) : 245 (M+H + ) 

15 

(2) N-Methyl-N-methoxy-6-hydroxy-2, 5, 7, 8- 
tetramethylchroman-2-carboxamide 

IR (KBr) : 3479, 2983, 2935, 2870, 1655 cm -1 
NMR (DMSO-d 6 , 5) : 1.49 (3K, s), 1.97 (3H, S), 2.05 
20 (6H, s), 1.6-1.75 (1H, m) , 2.4-2.6 (3H, m) , 3.34 

(3H, s), 3.57 (3H, s), 7.48 (1H, s) 
APCI-MASS (m/z) : 294 (M+H + ) 



Preparation 165 

25 The following compound was obtained according to a 

similar manner to that of Preparation 105. 



4- (N-Phenylsulfonylcarbamoyl ) benzaldehyde 
IR (KBr) : 3185, 3155, 3105, 2935, 2850, 1740, 1695, 
30 1645, 1605, 1565, 1550 cm -1 

NMR (DMSO-d 6 , 5) : 6.95 (2H, d, J=7.5Hz), 7.35-7.45 

(2H, m) , 7.75-7.9 (3K, m) , 8.20 (2H, d, J=7.5Hz), 
10.02 (1H, s) 
APCI-MASS (m/z) : 290 (M+H + ) 



35 
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The following compound was obtained according to a 
similar manner to that of Preparation 66. " " ~ 

N-Cycloheptyl-3-benzylbenzylamine 

IR (Film) : 3059, 3026, 2926, 2852, 1601, 1495 cm"! 

NMR (CDClo, 5) • 13-2 0 ,n H , „ 

3' 1.3 2.0 (12H, m), 2.6-2.8 (1H, m) , 

3-74 (2H, S ), 3.97 (2H, s) , 7.0-7.5 ( 9H m, 

APCI-MASS (m/z) : 294 (M+H + ) 

Prenar^finr ] £7 

The following compound was obtained according to a 
similar manner to that of Preparation 36. 

2-Formyl-6-hydroxy-2, 5, 7, 8-tetramethylchromane 
IR (KBr ) : 3541, 2981, 2933, 2872, 2833, 2727 
1732 cm -1 

NMR (DMSO-d^-, 6) • 1 fi* /o H ^ , 

6' o; . 1.66 (3H, s), 1.7-1. 9 (1 H , m) , 

2-2-2.65 (3H, m) , 1.97 (3H, s), 2.07 (3H, s) 

2-08 (3H, S ), 7.55 (1H, s) , 9.53 (l H , s) 

APCI-MASS (m/z) : 244 (M+H + ) 

Preparation 1 

To a solution of 2-chloro-6-methyl-4-methylthio-3- 
mtropyridine (13.25 g) in met hanol (150 ml, was added 28-: 
sodium methoxide in methanol (23.4 ml), and the mixture was 
refluxed for 7 hours under nitrogen. The mixture was 
cooled and the precipitates were collected by filtration 
washed with methanol and diisopropyl ether and dr.ed unde^ 
Phosphorus pentoxide to give 2-methoxv-6-methyl-4- 
methylthio-3-nitropyridine (10.29 g) as a yellow powde^ 

IR (KBr) : 3024, 2997, 2951, 2924, 2856, 1587, 15 ^i 

1495, 1452 cm -1 
NMR (DMSO-d 6 , 5) : 2.46 (3H, s), 2.57 (3H , S ), 

3.94 (3H, s), 7.07 (l H , s) ' 
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APCI-MASS (m/z) : 215 (M+H + ) 



Preparation 169 

To a solution of 2, 4-dichloro-6-methyI-3-nitropyridine 
5 (41.40 g) in methanol (400 ml) was added dropwise a 28"; 

solution of sodium methoxide in methanol (38.6 ml), and the 
mixture was stirred at 60°C for an hour under nitrogen. 
The mixture was evaporated in vacuo and the residue was 
extracted with ethyl acetate. The organic layer was washed 
10 with brine, dried over magnesium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel to give 2-chloro-4-methoxy-6-methyl-3- 
nitropyridine (30,43 g) as a pale yellow crystal. 

IR (KBr) : 3088, 2987, 2953, 2883, 1601, 1552, 1524, 
* 15 1471 cm" 1 

NMR (DMSO-d 6 , 6) : 2.51 (3H, s), 4.01 (3H, s), 

7.42 (1H, s) 



Preparation 170 

20 To a solution of 2-chloro-4-methoxy-6-methyl-3- 

nitropyridine (30.42 g) in methanol (300 ml) was added 
dropwise a solution of sodium methanethiolate (12.63 g) in 
methanol (200 ml) at room temperature and the mixture was 
stirred at 50°C for 4 hours under nitrogen. The mixture 
25 was evaporated in vacuo and the residue was extracted with 
ethyl acetate. The organic layer was washed with brine, 
dried over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
to give 4-methoxy-2-methylthio-6-methyl-3-nitropyridine 
30 (30.23 g) as a yellow powder. 

IR (KBr) : 3066, 2997, 2956, 2933, 2858, 1585, 1549, 

1514, 1466 cm" 1 
NMR (DMSO-d 6 , 5) : 2.51 (3H, s), 2.53 (3H, s), 

3.95 (3H, s), 7.11 (1H, s) 
35 APCI-MASS (m/z) : 215 (M+H+) 
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Preparati on 17] 

To a suspension of 4-methox.v-2-meth.vl thio-6-me^hvl-3- 
n,t rop idine (30 . 15 g) in ethanoi (3oq ^ w ^ 

5 / dr ° Ch ; 0riC aCld (58 - 6 ^> and the mixture was refluxed 
5 for 10 hours. The mixture was cooled to 5»C and the 

precipitate a were collected by filtration, washed with 
ethanoi and diisopropyl ether, and dried in vacuo unde*- 
Phosphorus pentoxide to give 4-hydroxy-2-methylthio-6-~ 
-thyl-3-aitropyridlae (19.79 g) as a yellow oowder 
IR (KBr) : 2989 ' 2920, 2783, 1551, 1518 cm"* 
NMR (DMSO-d 6 , 5) : 2.39 (3H, s), 2.50 (3H, s), 

6.62 (1H, s) 



15 



Preparpf inn 17? 

To a suspension of 4-hydroxy-2-methylthio-6-methyl-3- 
nrtropyridine ,30.65 g, in phosphorus oxychloride ,!40 6 g, 
was stirred at loo-c for 10 hours. The mixture was poured 

bv add^ ^ ethYl ^ ""*«' neutralized 

by addrtron of 5N sodium hydroxide aqueous solution. The 

msoluble materials were fiitered off, and the filtrate was 

separated. The organic layer was washed with brine, dr a e, 

over magnesium sulfate and evaporated in vacuo The 

residue was purified by column chromatography on silica gel 

to grve ^^loro-2-meth y lthio-6-methyl-3-nitropvridine 
(±1.87 g) as a yellow powder. 

IR (KBr ) : 3103, 3053, 2933, 1560, 1518 cm"- 

NMR (DMSO-d^-, 6)- 2 5S , "?w e \ oco 

6 ' *-3=> (JK, s), 2.59 (3H, s), 

7.55 (IK, s) 

APCI-MASS (m/z) : 221, 219 (M+H + ) 



25 



30 



35 



Preparation 17^i 

To a solution of 2, 4-dichloro-6- m ethyl-3-nitropyridir.e 
<«•« g) in 1,4-dioxane (50 ml) and methanol (50 ml) was 
added Raney Nickel (NDT-90, purchased from Kawaken Fine 
Chemicals) (ca. 2 g, , and the mixture was hydro " 
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4 hours under atmospheric pressure. Raney Nickel was 
filtered off and washed with methanol, and the filtrate was 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 3-amino-2 , 4-dichloro- 
5 6-methylpyridine (3.53 g) as a yellow oil. 

1R (Film) : 3479, 3385, 3221, 3188, 2924, 1616, 1576, 

1543, 1471 cm' 1 
NMR (DMSO-d 6 , 5) : 2.28 (3H, s), 5.52 (2H, br s), 

7.23 (1H, s) 

10 APCI-MASS (m/z) : 181, 179, 177 (M+H+) 

Preparation 174 

To a solution of 3-amino-2 , 4-dichloro-6-methylpyridine 
(3.51 g) in dichloromethane (50 ml) was added N,N- 
15 dimethylaniline (2.88 g) at 5°C, followed by dropwise 

addition of phenyl chlorof ormate (3.41 g) , and the mixture 
was stirred at room temperature for 3.5 hours. The mixture 
was washed with dilute hydrochloric acid and brine, dried 
over magnesium sulfate and evaporated in vacuo. The 
20 residue was crystallized from diisopropyi ether and the 
crystal was collected by filtration, washed with 
diisopropyi ether and dried in vacuo to give 2 , 4 -di chioro- 
6-methyl-3-phenoxycarbonylaminopyridine (1.96 g) . 

IR (KBr) : 3282, 3244, 3184, 3013, 1718, 1637, 1608, 
25 1524, 1491 cm" 1 

NMR (DMSO-d 6 , 5) : 2.27 (3K, s), 7.1-7.5 (5H, m) , 

7.65 (1H, s), 10.10 (1H, br s) 
APCI-MASS (m/z) : 301, 299, 297 (M+H + ) 



3 0 Preparation 175 

A mixture of 3- (pyrazol-3-yl ) benzaldehyde (1.0 g) and 
2-methoxybenzyiamine (0.91 ml) was heated for 4 hours at 
120°C. After cooling to room temperature, the mixture was 
dissolved in ethanol (20 ml) . To the solution was added 

35 sodium borohydride (220 mg) and stirred for two hours at 
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ambient temperature. The reaction mixture was coured into 
water and extracted with dichloromethane, washed with water 
and brine, dried over magnesium sulfate. The solvent was 
removed in vacuo and the residue was chromatographed on 
silica gel (50 g , eiuting with dichloromethane - methanol 
(10:1)) to give N- (2-methoxybenzyl ) -3- (pyrazoi-3- 
yi) benzylamine (1.06 g) . 

IR (Film) : 2400-3600 (br) , 1603, 1493, 1462, 
1244 cm -1 

10 NMR (CDC1 3 , 5) : 3.81 (3H, s), 3.84 (2H, s), 3 85 

(2H, s), 6.59 (1H, d, J=2.2Hz), 6.80-6.98 (9 H 
m), 7.17-7.50 (4H, m) , 7.53-7.67 (2H, m) , 7.79 
(1H, s) 

APCI-MASS (m/z) : 294 (M+H + ) 



15 



20 



25 



Prenaratjnp ] 7 6 

A mixture of 3- (pyrazol-3-yl ) benzaldehvde (l.o g) arc 
3-metnoxybenzylamine (0.91 ml) was heated for 4 hours a - 
120°C. After cooling to room temperature, the mixture was 
dissolved in ethanol (20 ml). To the solution was added 
sodium borohydride (220 mg) , and stirred for two ho^s a' 
amoient temperature. The reaction mixture was ooured irto 
water and extracted with dichloromethane, washed with wate^ 
and brine, dried over magnesium sulfate. The solvere wa= 
removed in vacuo and the residue was chromatocraphed on ' 
silica gel (50 g, eiuting with dichloromethane - methane 1 
1 15:1) , to give N- (3-methoxybenzyl ) -3- (pyrazol-3- 
yi) benzylamine (1.24 g) . 

IR (Neat) : 2370-3680 (br) , 1603, 1487, 1439, 1263, 

1157, 1045 cm -1 
NMR (CDCI3, 5) : 3.80 (3H, s), 3.81 (2H, s ), 3.85 
(2H, s), 6.61 (1H, d, J=2.2Hz), 6.75-6.85 UF 
m), 6.86-6.97 (2H, m) , 7.19-7.43 (3H, mJ , 7.55. 
7.68 (2H, m), 7.76 (IK, s) 
35 APCI-MASS (m/z) : 294 (M+H + ) 



30 
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preparation 122 

A mixture of 4- ( 4-f iuorophencxy ) benzalciehyde (1.5 g) 
and 3-pher.yipropylamine (1.19 ir.l) was heated for 4 hours at 
120°C. After cooling to room temperature, the mixture was 
5 dissolved in ethanol (30 nl! . To the solution was added 
sodium borohydride (262 mg) and stirred for two hours at 
ambient temperature. The reaction mixture was poured into 
water and extracted with dichloromethane, washed with water 
and brine, dried over magnesium sulfate. The solvent was 
10 removed in vacuo and the residue was chroma tographed on 

silica gel (50 g, eluting with dichloromethane - methanol 
(15:1)) to give N- ( 3-phenylpropyl ) -4- ( 4- f luorophenoxy ) - 
benzylamine (1.92 g) . 

IR (Neat) : 3028, 2929, 2856, 2818, 1606, 1497, 1454, 
!5 1250, 1211 cm" 1 

NMR (CDC1 3 , 5) : 1.85 (2H, qn, J=7.4Hz), 2.55-2.75 
(4H, m) , 3.75 (2H, s), 6.83-7.10 (6K, m) , 7.10- 
7.36 ("H, m) 
APCI-MASS (m/z) : 336 (M+K T ) 

20 

Preparati on 178 

A mixture of 3- (pyrazol-3-yl ) benzaldehyde (1.0 c, and 
phenethylamine (0.875 ml) was heated for 4 hours at 120°C. 
After cooling to room temperature, the mixture was 

25 dissolved in ethanol (20 ml) . To the solution was added 
sodium borohydride (220 mg) and stirred for two hours at 
ambient temperature. The reaction mixture was poured into 
water and extracted with dichloromethane, washed with water 
and brine, dried over magnesium sulfate. The solvent was 

3 0 removed in vacuo and the residue was chroma tographed on 

silica gel (50 g, eluting with dichloromethane - methanol 
(15:1 to 10:1)) to give N- ( 2-phenylethyl ) -3- (pyrazol- 3- 
yl ) benzylamine (1.27 g) . 

IR (Neat) : 230C-3700 (br) , 1606, 1495, 1452, 1354, 

35 1097 cm" 1 
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NMR (CDC1 3 , 6) : 2.76-3.00 MH , m) , 3.86 (2H, s) 

6- 59 (1H, d, J=2.2Hz), 7.10-7.43 (7K, m) , 7.53. 

7 - 68 (2H, in), 7.86 (1H, s) 
APCI-MASS (m/z) : 278 (M+H + ) 

Prft p flr fltl"n i 7§ 

A mixture of 4- (4-f luorophenoxy) benzaldehyde (1 5 g) 
and (S)-l-phenylethylamine (1.08 ml) was heated for 4 hours 
at 120-C. After cooling to room temperature, the mixture 
was dissolved in ethanol (30 ml). To the solution was 
added sodium borohydride (262 mg) and stirred for two hours 
at ambient temperature. The reaction mixture was ooured 
lnt ° WatSr and «*t«cted with dichioromethane, washed with 
water and brine, dried over magnesium sulfate. The solvent 
was removed in vacuo and the residue was chromatography on 
sxlxca gel (50 g, eluting with n-hexane - ethvl acetate 
(4:1 to 2:1) to give N- [ (S) -1-phenylethyl ] -4- (4- 
f luorophenoxy) benzylamine (2.23 g) . 

IR (Neat) : 3028, 2966, 2831, 1606, 1498, 1452, 1250, 
1213 cm" 1 

NMR (CDCI3, 6) : 1.38 (3H, d, J=6.6Hz), 3.56 (1H, d, 
J-13.1HZ), 3.63 (1H, d, J=13.1Hz), 3.82 (1H, q 
J=6.6Hz), 6.83-7.12 (6H, m) , 7.15-7.43 (7H,'*)' 
APCI-MASS (m/z) : 322 (M+H + ) 

[ctjg 9 : -31.2° (C=1.05, CHCi 3 ) 

Preparation t Rn 

A mixture of 4- ( 4-f luorophenoxy) benzaldehyde (1 5 g) 
and (R)-l-phenylethylamine (1.08 ml) was heated for 4 hours 
at 120-C. After cooling to room temperature, the mixture 
was dissolved in ethanol (30 mi) . To the solution was 
added sodium borohydride (262 mg) and stirred for two hou- 
at ambient temperature. The reaction mixture was poured 
into water and extracted with dichioromethane, washed wi t* 
water and brine, dried over magnesium sulfate. The solve- 
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was removed in vacuo and the residue was chromatographed o 
silica gel (50 g, eluting with n-hexane - ethyl acetate 
(4:1 to 2:1) to give N- [ (R) -1-phenylethyl ] -4- (4- 
f luorophenoxy) benzylamine (2.12 g) . 
5 IR (Neat) : 3028, 2966, 2831, 1606, 1498, 1452, 1250 

1213 cm -1 

NMR (CDC1 3 , 5) : 1.37 (3H, d, J=6.6Hz), 3.56 (lH,d, 
J=13.1Hz), 3.63 (1H, d, J=13.1Hz), 3.81 (1H, q, 
J=6.6Hz), 6.83-7.12 (6H, m) , 7.15-7.42 (7H, m) 
10 APCI-MASS (m/z) : 322 (M+H + ) 

[ot]g° : +31.7° (C=1.02, CHCI3) 

Preparation 181 

The following compounds were obtained according to a 
15 similar manner to that of Preparation 71, 78 or 173. 

( 1 ) 3-Amino-2-methoxy-6-methyl-6-methylthiopyridine 

IR (Film) : 3444, 3352, 2984, 2947, 2922, 2860, 1585, 

1559, 1462 cm -1 

20 NMR (DMSO-d 6 , 6) : 2.26 (3H, s), 2.43 (3H, s), 3.84 

(3K, s), 4.39 (2H, br s), 6.64 (IK, s) 

APCI-MASS (m/z) : 185 (M+H + ) 

( 2 ) 3-Amino-4-chloro-2-methylthio-6-methylpyridine 

25 IR (KBr) : 3417, 3300, 3207, 2922, 1618, 1558 cm -1 

NMR (DMSO-d 6 , 6) : 2.31 (3H, s), 2.51 (3K, s), 4.96 

(2H, br s) , 6.96 (IK, s) 
APCI-MASS (m/z) : 191, 189 (M+H + ) 

30 Preparation 182 

The following compounds were obtained according to a 
similar manner to that of Preparation 74 or 79. 



( 1 ) 2-Methoxy-6-methyl-4-methylthio-3- 
35 phenoxycarbonylaminopyridine 
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IK (KBr ) : 3217, 1740, 1700, 1649, 1541, 1518 cm- 
NMR (DMSO-d 6 , 6, : 2.39 (3 fi, S ), 2 .« 5 (3H , 

(3H, s), 6.81 (1H, s), 7.0-7.5 (5H, n) , 8.76 and 
9.17 (total IK, br s) 
APCI-MASS (m/z) : 305 (M+H + ) 

(2) 4-Chloro-2-methylthio-6-methyi-3- 
phenoxycarbonyliminopyridine 

IR (KBr) : 3207, 3026, 3001, 2926, 1724, 1597, 155 4, 

1524, 1489 cm -1 
NMR (DMS0-d 6 , 6) : 2.48 (3K, s), 2.51 (3H, S ) , 7 0- 

7-5 (6H, m), 9.37 and 9.77 (total 1H, br s) 
APCI-MASS (m/z) : 311, 309 (M+H+) 

Preparation 

The following compound was obtained according to a 
s^lar manner to that of Example 7, 8 , 9, 10, 13, 14 15 
± 6 or 17. ' ' 

1- [4- (4-Fiuoro P henoxy) benzyl] -3- [2, 4-bis (methvi trio) - 
c-methylpyridin-3-yl ] urea 

IR (KBr) : 3305, 3107, 2924, 1633, 1574, M98 cm"! 
NMR (DMSO-d 6 , 6) : 2.39 (6H, s), 2.44 (3H, s), 1 ,0 
(2H, d, J=5.8Hz), 6.53-6.7 (l H , br), 6.86 (IF, 
s), 6.9-7.4 (8H, m), 7.54 (IK, br s) 
APCI-MASS (m/z) : 444 (M+H+) 



30 



35 
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Example 1 

To a solution of N- ( 4-biphenylylmethyl ) - 
cycloheptylamine (559 mg) in dichloromethane (10 ml) was 
added 2 , 4 , 6-trimethylphenyiisocyanate (322 mg) , and the 
5 mixture was stirred at room temperature for 1.3 hours under 
nitrogen. The mixture was evaporated in vacuo and the 
crystalline compound was collected by filtration using 
hexane: ethyl acetate (5:1) to give 1- ( 4-biphenylylmethyl ) - 
l-cycloheptyl-3- (2,4, 6-trimethylphenyl ) urea (710 mg) . 
10 IR (KBr ) : 3320, 2920, 2855, 1625, 1505 cm" 1 

NMR (DMSO-d 6 , 5) : 1.5-1.8 (12H, m) , 2.00 (6H, s), 
2.20 (3H, s), 4.4-4.55 (1H, m) , 4.55 (2H, s), 
5.48 (1H, s), 6.79 (2H, s), 7.3-7.65 (9H, m) 
APCI-MASfe (m/z) : 441 (M+H 4 " ) 

15 

Example 2 

To a solution of N- ( 4-biphenylylmethyl ) - 
cycloheptylamine (559 mg) in dichloromethane (10 ml) was 
added 2 , 6-diisopropylphenylisocyanate (406 mg) , and the 
20 mixture was stirred at room temperature for 1.1 hours. The 
mixture was evaporated in vacuo and the residue was 
purified by column chromatography on silica gel to give 
1- (4-biphenylylmethyl) -l-cycloheptyl-3- (2, 6- 
ciisopropylphenyl ) urea (885 mg) as a crystal. 
25 IR (KBr) : 3415, 3340, 3060, 303C, 2960, 2930, 

2865, 1625, 1500 cm" 1 
NMR ( CDC1 3 , 6) : 0.9-1.3 (10H, m) , 1.5-1.8 (12K, 

m) , 1.95-2.1 (2H, m) , 2.8-3.0 (2H, m) , 4.4-4.6 
(IK, m) , 4.56 (2H, s), 5.47 (1H, s), 7.0-7.65 
30 (12H, m) 

APCI-MASS (m/z) : 483 (M-rH + j 



Example 3 

To a solution of 2-amino-4 , 6-dimethoxypyr imidine (465 
35 mg) and triphosgene (297 mg) in 1 , 2-dichloroethane (20 ml) 
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10 



15 



was added triethylamine (304 mg, and th . • 
refluxed for l.e hours . The ^ ""^ 

temperature and a ,m _ ■ mxture cooled to room 

a dded ther e to . After ,i n n s : ;:r: °;:r hane <io - - 

separated organxc l ayer was washed £ 
magnesium sulfate and evaporated in vacuo Th ^ 
Purified oy column cnromatograohv on srlL "* 

d"»thoxypyri»idin-2-yl, urea ,205 mg) . 



IR (KBr) 



3390, 3225, 2925, 2855, 1635 , 1600< 
1525 cm -1 



NMR (CDC1-,, 5} • i a o i 

7 , ' ' 4 - 58 (2H ' s >' 6.88 (1H „ 

7.3-7.6 (9 H/ m) ' S) ' 

APCI-MASS (m/z) . 461 fM+ „ +) 

Example /) 

To a solution of 2 4 fi-t-y4*i, 

"ipnosgene (297 mg, in d h M41 ■«> «d 

mg; ln dichloromethane nr mi- 
-ietnyl amine ,304 mg) at s . c and ^ 

for 2 hours under nitrogen Th„ ! refluxed 
temperature and a ! Cooled *° room 

cyoioheptyLTne ,55 °' «-"™W-tnyl , - 

added. Thelxture " dleW «~ t «»« O -D was 

-urs and IvI ora dt ^ l^. '~ '» - 
column chromatography on silica £ ™~ — - 

^Phenyl yimethyl , -l-cycloheptyl-3- ,2,4,6- 
tnmethylphenyl)u raa ,752 mg) . 

» <KBr, : 3285, 2930, 2860, 16 3S, 1520 „-l 
' CDC1 3' 6 ' = l-«-2.15 ,12H, 4 .3-I 

7.3-7.65 (9H, m) ' mi ' 

APCI-MASS (m/z) : 453 (M+H+) 
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Example 5 

The following compounds were obtained according to 
similar manners to those of Examples 1, 2, 3 and 4. 

5 (1) 1-Cycloheptyl-l- (4-phenoxyphenylmethyl ) -3- (2, 6- 

diisopropylphenyl ) urea 

IR (KBr) : 3415, 3360, 2960, 2925, 2865, 1645, 
1590 cm" 1 

NMR (CDC1 3 , 5) : 0.9-1.35 (12K, m) , 1.4-2.1 (12H, 
10 m) , 2.8-3.0 (2H, m) , 4.35-4.5 (1H, m) , 4.50 (2H, 

s), 5.46 (IK, s), 6.95-7.45 (12H, m) 
APCI-MASS (m/z) : 499 (M+H + ) 

(2) 1- (3-Biphenylylmethyl) -l-cycloheptyl-3- (2, 4, 6- 
■15 trimethylphenyl ) urea 

IR (KBr) : 3325, 2925, 2855, 1625, 1505 cm" 1 

NMR (CDCI3, 5) : 1.4-2.1 (12H, m) , 1.97 (6H, s), 

2.20 (3H, s), 4.2-4.4 (1H, m) , 4.57 (2H, s), 5.49 
(1H, s), 6.78 (2H, s), 7.3-7.7 (9H, m) 

20 APCI-MASS (m/z) : 441 (M+H + ) 

(3) 1- (2-Biphenylylmethyl ) -l-cycloheptyl-3- (2,4,6- 
trimethylphenyl ) urea 

IR (KBr) : 3285, 2970, 2930, 2860, 1635, 1520 cm -1 
25 NMR (CDCI3, 6) : 1.4-2.0 (12H, m) , 1.96 (6H, s), 

2.21 (3H, s), 4.25-4.4 (1H, m) , 4.37 (2H, s), 
5.30 (1H, s), 6.80 (2H, s), 7.2-7.7 (9H, m) 

APCI-MASS (m/z) : 441 (M+K + ) 

30 (4) 1-Cycloheptyl-l- (4-phenoxyphenylmethyl) -3- (2, 4, 6- 

trimethylphenyl ) urea 

IR (KBr) : 3295, 2920, 2855, 1620, 1590, 1510, 
1490 cm" 1 

NMR (CDCI3, 6) : 1.4-1.8 (12H, m) , 2.00 (6H, s), 
35 2.22 (3H, s), 4.35-4.5 (1H, m) , 4.48 (2H, s), 
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5.47 (iH, S ), 6.81 (2H, s), 7.0-7.4 (9H, m) 
APCI-MASS (m/z) : 4 57 (M+H + ) 

(5) 1-Cycloheptyl-l- ( 3-phenoxyphenylmethyl ) -3- {2,4, 6- 
trimethylphenyl ) urea 

IR (KBr, : 3310, 2925, 2855, 1625, 1605, 1585, 

1510 cm -1 

NMR (CDCJU, 5) : 1 A-i a n 9H ■ . 

3 ' x - q i - B U2H, m) , 2.00 (6H, s), 

2-21 (3H, s), 4.25-4.45 (IH, m) , 4.47 (2H, s) 
^-44 (IH, s), 6.80 (2H, s), 6.85-7.4 (9K, m) 
APCI-MASS (m/z) : 457 ( M +H + ) 



(6) 1 -Cyclohept y l-l- r 4-(p y ridin-2- y l)benzyl J - 3 -(2 / 4 / 6- 
trimethylphenyl ) urea 

15 IR (KBr) : 3410 ' 3 320, 2920, 2855, 1625, 1585, 

1560, 1505 cm -1 

NMR (CDClq, 5) • 1 4-i a ,,,„ 

3 ; • 1,4 1 - 8 ( 12 H, m) , 2.03 (6H, s) , 

2-20 (3H, s), 4.3-4.5 (IK, m) , 4.58 (2H, s) ' 5 *9 

flH, s), 6.80 (2H, s), 7.2-7.3 (IK, m) , 7.5] (?F 

d, J-8.3HZ), 7.7-7.85 (2H, m) , 8.02 (2H, d, 

J=8.3Hz), 8.7-8.75 (IH, m) 

APCI-MASS (m/z) : 442 (M+H + ) 



(7) 1-Cycloheptyl-l- [4- (pyridin-3-yl ) benzyl ] -3- (2,4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3315, 2920, 2855, 1645, 15^0 cm"* 
NMR (CDC1 3 , §) : 1.4-1.9 (12H, m) , 2.02 (6H, s), 

2-21 (3K, s), 4.35-4.5 (lH,m), 4.58 (2H, s , 5 *8 
(IH, s), 6.80 (2H, s), 7.39 (IK, dd, J=7 9 
4-9HZ), 7.3-7.7 (4H, m) , 7.86 (IK, dt, j- 8 ' 2 
1.3Hz), 8.60 (IH, d, J-3.6HZ), 
8.83 (IH, s) 
APCI-MASS (m/z) : 4 42 (M+H + ) 

(8) 1-Cycloheptyl-l- [ [2 - ( 4-chlorophenyl ) thiazol-4- 
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yl ] methyl ] -3- (2,4, 6-trimethylphenyl ) urea 

IR (KBr) : 3300, 2920, 2855, 1645, 1610,' 1495 cm" 1 

NMR (CDC1 3 , 5) : 1.5-2.0 (12H, it.) , 2.13 (6H, s), 

2.24 (3H, s), 4.2-4.4 (1H, m) , 4.61 (2H, s), 6.85 
5 (2H, s), 7.18 (1H, s), 7.24 (1H, s), 

7.35-7.45 (2H, m) , 7.8-7.9 (2H, m) 
APCI-MASS (m/z) : 483 (M+H + ) 



(9) 1-Cycloheptyl-l- [ (2-phenylimidazol-5-yl ) methyl ] -3- 
10 ( 2 , 4 , 6- trimethylphenyl ) urea 

IR (KBr) : 3100, 2925, 2855, 1620, 1570 cm -1 
NMR (DMSO-d 6 , 6) : 1.35-1.8 (12E, m) , 2.06 (6H, s), 
2.21 (3H, s), 4.05-4.2 (IK, m) , 4.36 (2K, s), 
6.83 (2H, s), 7.23 (1H, s), 7.3-7.5 (3H, m) , 7.8- 
15 7.9 (2H, m) , 8.68 (1H, s) , 12.55 (1H, s) 

APCI-MASS (m/z) : 431 (M+H + ) 



(10) 1-Cycloheptyl-l- [4- (pyrrol- 1-yl ) benzyl ] -3- (2, 4, 6- 
trimethylphenyl) urea 
20 IR (KBr) : 3310, 2920, 2855, 1625, 1525, 1510 cm" 1 

NMR (CDCI3, 6) : 1.4-2.05 (12K, m) , 2.01 (6H, s), 

2.21 (3H, s), 4.3-4.5 (1H, m) , 4.53 (2H, s), 5.46 
(1H, s), 6.3-6.4 (2H, m) , 6.80 (2H, s), 7.05-7.15 
(2H, m) , 7 . 35-7 .5 (4H, m) 
25 APCI-MASS (m/z) : 430 (M+H + ) 



( 11 ) 1-Cycloheptyl-l- [3- {pyrrol -1-yl ) benzyl] -3- (2,4,6- 
trimethylphenyl ) urea 

IR (KBr) : 3320, 2920, 2855, 1625, 1610, 1505 cm" 1 
30 NMR (CDCI3, 6) : 1.45-2.05 (12K, m) , 2.01 (6H, s), 

2.21 (3H, s), 4.3-4.5 (IK, m) , 4.56 (2K, s), 5.47 
(1H, s), 6.35-6.4 (2H, m) , 6.80 (2H, s), 7.05- 
7.10 (2H, m) , 7.25-7.5 (4H, m) 
APCI-MASS (m/z) : 430 (M+H + ) 



35 
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(12, 1 -^^ptyl- 1 - [[4 - (pyrrol . 1 . yl)pyridin . 2 _ yi)methv 
4 ' 6- trimethylphenyl) urea 
» (KBr) : 3220, 2920, 16,5, 1605, 1575, 1500 cm^ 
NMR (DMSO-d 6 , 6) : LH, (12H, m) , 2 . 13 {6H , s) 
2-21 <3H, s>, 4.1-4.3 (1H, m, , 4 . 56 (2H , s) , 
6.35-6.4 (2K, n) , 6.84 (2H, s ), 6 . 5 _ 6 . 55 ( 

6-55-6.65 (2H, nJ , 8.50 (1 H , br s), 8.51 (l H , d 
J=5.6Hz) ' ' 

APCI-MASS (m/z) : 431 (M+H + ) 



30 



35 



(13) 



1-Cycloheptyl-l- [ ( 6-phenylpyridin-3-yl ) methyl ] -3- 
(2, 4, 6-trimethylphenyl) urea 

IR (KBr ) : 3315, 2920, 2855, 1630, 1560, 1515 en"! 
NMR (CDCI3, 5) : l. 4 -2.05 U2H, m) , 2.09 (6H, s) 

2-23 (3H, S)/ 4.1-4.3 (1H, m) , 4. 60 (2H, s), 5 53 
flH, s), 6.83 (2H, s), 7.35-7.55 (3K, m) , 7 7-7 9 
(2h, m), 7.95-8.05 (2H, m) , 8.70 (1 K/ S ) 
APCI-MASS (m/z) : 442 (MtH + ) 

20 (14) l-Cycloh.ptyl-l- t 3-(2™thylthiazol-4-yl, beM vl,-3- 
(2,4, 6-trimethylphenyl) urea 

IR (KBr ) : 3360, 2925, 2855, 1620, 1505 cm^ 
NMR (CDCI3, 6) : 1.4-2.05 (12H, n , , x . 98 (6H# s) 
2.20 (3K, s), 2.78 (3H, s), 4.4-4.55 (1H, m) ' 
4-57 (2H, s), 5.49 (IK, s), 6.78 (2H, s), 7 U 
(1H, s), 7.35-7.5 (2H, m) , 7.79 Q H , d, J-7.l H *> 
7 -93 (IK, s) ~ 
APCI-MASS (m/z) : 4 62 (M+H + ) 



(15) 1-Cycloheptyl-l- f 3- (pyrazol-3-yl ) benzyl ] -3- (2, 4, 6- 
trimethylphenyl) urea 

IR (KBr) : 3405, 3210, 2925, 2855, 1640, 1610, 
1500 cm -1 

NMR (CDC1-,, 5) : 1 4-1 9 n ?w m \ o 

3' i ' y (12H, m) , 2.08 (6H, s), 

2.20 (3H, S ), 4.1-4.25 (1H, m) , 4.54 (2H, s), 
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6.63 (1H, s), 6.82 (2H, s), 7.2-7.6 (6H, m) , 
12.86 (1H, s) 
APCI-MASS (m/z) : 431 (M+H + ) 



5 (16) 1-Benzyl-l- ( 4-phenoxybenzyl ) -3- (2, 4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3310, 3030, 2915, 1630, 1590, 1505 cm" 
NMR ( CDC1 3 , 6) : 2.01 (6H, s), 2.22 (3H, s), 4.63 
(2H, s), 5.64 (IK, s), 6.82 (2H, s), 7.0-7.4 
10 (14H, mj 

APCI-MASS (m/z) : 451 (M+H + ) 



(17) 1-Furfuryl-l- (4-phenoxybenzyl) -3- (2, 4, 6- 
trimethylphenyl ) urea 
15 IR (KBr) : 3280, 3030, 2975, 2915, 1625, 1595, 

1530, 1505 cm" 1 
NMR ( CDC1 3 , 6) : 2.10 (6H, s), 2.25 (3K, s), 4.55 
(2H, s), 4.61 (2H, s), 6.03 (1H, s), 6.25-6.3 
(1H, m) , 6.35-6.4 (1H, m) , 6.86 (2H, s), 6.95- 
20 7.45 (10H, m) 

APCI-MASS (m/z) : 441 (M+H + ) 



(18) 1-Cycloheptyl-l- [4- ( 4 -chlorophenyl ) benzyl ] -3- (2, 4, 6- 
trimethylphenyl ) urea 
25 IR (KBr) : 3400, 3300, 2925, 2855, 1655, 1625, 

1505 cm -1 

NMR (CDC1 3 , 6) : 1.5-2.05 (12H, m) , 2.01 (6H, s), 

2.21 (3H, s), 4.3-4.5 (1H, m) , 4.55 (2H, s), 5.46 
(1H, s), 6.80 (2K, s), 7.4-7.65 (8H, m) 
30 APCI-MASS (m/z) : 476 (M+H + ) 



(19) 1-Cycloheptyl-l- [4- ( 4-f luorophenyl ) benzyl ] -3- (2, 4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3400, 3300, 2925, 2855, 1655, 1625, 
35 1490 cm -1 
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NMR (CDC1, 5) • 1 5-0 k „,„ 

3, u ' • ^.15 tx2H, in) , 2.01 (6K, s) , 

2-21 (3H, s), 4.4-4.6 (1H, m) , 4.55 (2H, s) ' 5 
(1H, s), 6.80 (2K, si, 7.05-7.2 (2H, m) , 7 ^_ 
(6H, m) 

APCI-MASS (m/z) : 459 (M+H T ) 

(20) 1-Cycloheptyl-l- [4- ( 4-bromophenyl ) benzyl] -3- ( 2/ 4# 6 - 
trimethylphenyl ) urea 

IR (KBr ) : 340 0, 3300, 2920, 2855, 1655, 1625, 

1505 cm -1 

NMR (CDC1-,, 5) • 1 5-2 n= n ov 

3/ • 1.3 z.q^ (12H, m) , 2. 01 (6H, s) 

2-21 (3H, s), 4.35-4.55 (2H, s), 5.46 (1H, s) 

6-80 (2H, s), 7.45-7.6 (8H, m) 

APCI-MASS (m/z) : 521 (M+H + ) 



(21) 1 -Cycloheptyl-l- [ 4-(4- m ethylphenyl)benzvl]-3-(2,4,6- 
trimethylphenyl ) urea 

IR (KBr) : 3400, 3310, 3020, 2920, 2855, 1660, 

1625, 1500 cm -1 

NMR (CDClo, 0) • 1 a-o 1 mm 

3' °j . -.4 2.1 (12H, m) , 1.99 (6H, s) , 

2-20 (3H, s), 2.40 (3H, s), 4.35-4.55 PK , m) 
4-54 (2H, s), 5.48 (1H, s), 6.79 ( 2H , 3), 7 ,5 
(2H, d, J=7.9Hz), 7.4-7.5 (4H, m) , 7.59 (2H, d 
J=8.3Hz) 

25 APCI-MASS (m/z) : 455 (M+K + ) 

(22) l-Cycloheotyl-l- f4- ( 4 -dimethyl aminophenyl , benzyl j -3- 
(2, 4, 6-trimethylphenyl ) urea 

IR (KBr) : 3405, 3325, 2920, 2855, 2805, 1650, 

1610, 1535, 1500 cm -1 
NMR (CDCI3, 5) : 1.5-2.2 (12H, m) , 1 . 98 (6H , SJ 

2-20 (3H, s), 3.00 (6H, s), 4.4-4.6 (IK, m) , 4 5, 
(2H, s), 5.50 (1H, s), 7.4-7.65 (8H, m) 
APCI-MASS (m/z) : 4 84 (M+H + ) 
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(23) 1-Cycloheptyl-l- [4- ( 4-bromophenoxy ) benzyl] -3- (2,4,6- 
trimethylphenyl ) urea 

IR (KBr) : 3410, 3325, 2920, 2855, 1635, 1585, 
1505 cm" 1 

NMR (CDC1 3 , 5) : 1.5-2.1 (12H, m) , 2.01 (6K, s), 

2.22 (3H, s), 4.35-4.55 (1H, m) , 4.49 (2H, s), 
5.46 (1H, s), 6.81 (2H, s), 6.85-7.05 (4H, m) , 
7.3-7.5 (4H, m) 

APCI-MASS (m/z) : 537 (M+H+) 



(24) 1-Cycloheptyl-l- ( 4-benzoylbenzyl ) -3- (2, 4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3325, 2920, 2855, 1655, 1605, 15C5 cm" 1 
NMR (CDCI3, 5) : 1.4-2.05 (12H, m) , 2.06 (6H, s), 
15 2.22 (3H, s), 4.2-4.4 (IK, m) , 4.61 (2H, s), 5.45 

(1H, s), 6.82 (2H, s), 7.5-7.7 (5H, m) , 7.75-7.9 

(4H, m) 

APCI-MASS (m/z) : 469 (M+H + ) 

20 (25) 1-Cycloheptyl-l- (4-benzylbenzyl) -3- (2, 4, 6- 

trimethylphenyl ) urea 

IR (KBr) : 3305, 3025, 2920, 2855, 1625, 1505 cm -1 
NMR (CDCI3, 6) : 1.5-2.05 (12H, m) , 1.93 (6H, s), 

2.21 (3H, s), 3.97 (2H, s), 4.35-4.55 (1H, m) , 

25 4.46 (2H, s), 5.42 (1H, s), 6.78 (2K, s), 7.1-7.4 

(9H, m) 

APCI-MASS (m/z) : 455 (M+H + ) 

(26) 1-Cycloheptyl-l- ( 4-phenylthiobenzyl ) -3- (2, 4, 6- 
30 trimethylphenyl ) urea 

IR (KBr) : 3315, 2920, 1630, 1610, 1505 cm -1 

NMR (CDCI3, 5) : 1.4-2.05 (12H, m) , 2. CO (6K, si, 

2.22 (3H, s), 4.3-4.5 (1H, m) , 4.4S (2H, s), 5.42 
(1H, s), 6.81 (2H, s), 7.07 (IK, t, J=8.6Hz), 

35 7.25-7.45 (8H, m) 
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APCI-MASS (m/z) : 473 (M+H + ) 

(27) l-Cycloh e ptyl-i- r(6 - ph . nylthiopyrldin . 3 . yl) 
(2, 4, 6-trimethylphenyl) urea 

IR (KBr ) : 3310, 2925, 2855, 1630, 1585, 1510 cm"! 
NHR (CDC1 3 , 6) : 1.5-2.05 (12H, nJ , 2 . 05 (6H , „ 
2-23 (3H, s), 4.05-4.2 (1H, m) , 4. 47 ( 2H , S ) 
5^49 (IK, s), 6.84 (2H, s), 6.90 (1 H , d 

J-8.3HZ), 7.4-7.65 (6H, m , , 8 .43 ( IK, d/ J=l 8Hz) 
APCI-MASS (m/z) : 474 (M+H+ , 1 - 8HZ) 

(28) 1-Cycloheptyl-l- ( 4-benzoylaminobenzyl ) -3- (2,4,6- 
trimethylphenyl ) urea 

IR (KBr) : 3350, 3055, 2920, 2855, 1655, 1610, 

1550 cm" 1 

NMR (DMSO-d,-, 6) • 1 4-1 Q , OLT 

6' • 1.4 1.9 (12H, m), 2.06 (6K, s) , 

2-19 (3H, S ), 4.1-4.3 (1H, m) , 4. 51 (2H, s) , 6 81 
(2H, s), 7.05 (1H, d, J=7.7Hz), 7.29 (1H, d 
20 J=7.7Kz), 7.40 (1H, s), 7.5-7.7 (4H, m) , 7.77 

(1H ' s) ' 7 -9"8.0 (2K, m), 10.26 (l H , s) 
APCI-MASS (m/z) : 484 (M+K + ) 

(29) 1-Cycloheptyl-l- [4- (phenylcarbamovl ) benzyl ) -3- (2, 4, 6- 
trimethylphenyl ) urea 

25 IR (KBr) : 3425 ' 33 00, 2920, 2860, 1670, 1635, 

1600, 1540 cm" 1 
NMR (DMS0-d 6 , 5) : 1.4-1.9 (12K, m) , 2.11 (6K, s) 

2-21 (3H, S) , 4.1-4.3 (IK, m) , 4.58 (2K, s), 6 85 
(2H, s), 7.13 (IK, t, J-7.3HZ,, 7.3-7.5 (4K, m) , 
7-65 (IK, s)/ 7 . 77 (2K# df J=7 . 6H2)/ 7 _ g3 d 

J=8.2Hz), 10.17 (1H, s) 
APCI-MASS (m/z) : 4 84 (M+H + ) 



30 



(30) 

35 



l-Cycloheptyl-l- [ 4-(2-pyridylcarbamoyl)benzyl]- 3 - 
(2, 4, 6-trimethylphenyl) urea 
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IR (KBr) : 3335, 292C, 2855, 1675, 1635, 1610, 

1580, 1525, 1505 cm" 1 
NMR (DMSO-d 6 , 5) : 1.4-1.9 (12H, m) , 2.10 (6H, s), 

2.21 (3H, s), 4.1-4.3 (1H, m) , 4.57 (2H, s), 6.84 
5 (2H, s), 7.16 (1H, dd, J=6.8, 5.8Hz), 7.42 (2H, 

d, J=8.2Hz), 7.63 (1H, br s), 7.8-7.9 (1H, m) , 
8.00 (2H, d, J=8.2Hz), 8.19 (IK, d, J=8.4Hz), 
8.35-8 .45 (1H, m) , 10.71 (IK, s) 
APCI-MASS (m/z) : 485 (M+H + ) 

10 

(31 ) 1-Cycloheptyl-l- [ 4- ( 4-f luorophenoxy) benzyl ] -3- (2, 4 , 6- 
t rime thy lphenyl ) urea 

IR (KBr) : 3305, 2920, 2855, 1630, 1500 cm" 1 
NMR (CDC1 3 , 5) : 1.5-2.1 (12H, m) , 2.00 (6H, s), 
15 2.22 (3H, s), 4.3-4.5 (IK, m) , 4.76 (2H, s), 5.47 

(1H, s), 6.82 (2H, s), 6.9-7.1 (6H,.m), 7.36 (2K, 
d, J=8.5Hz) 
APCI-MASS (m/z) : 475 (M+H + ) 



20 (32) 1-Cycloheptyl-l- [4- (phenylsui famoyl ) benzyl ] -3- (2, 4, 6- 

trimethylphenyl ) urea 

IR (KBr) : 3395, 3130, 2925, 2860, 1635, 1600, 
1500 cm -1 

NMR (DMSO-d 6 , 6) : 1.3-1.8 (12K, xn) , 2.01 (6H, s), 
25 2.20 (3H, s), 4.05-4.25 (1H, m) , 4.50 (2H, s), 

6.81 (2H, s), 7.0-7.15 (3K, m) , 7.15-7.3 (2K, m) , 
7.42 (2K, d, J=8.3Hz), 7.57 (IK, br s), 7.70 (2H, 
d, J=8.3Hz), 10.23 (1H, s) 

APCI-MASS (m/z) : 520 (M+H + ) 

30 

(33) 1-Cycloheptyl-l- [4- (phenylsulf onylamino) benzyl] -3- 
(2, 4, 6-trimethylphenyl ) urea 

IR (KBr) : 3410, 3110, 2925, 2860, 1630, 1510 cm -1 
NMR (DMSO-d 6 , 5) : 1.3-1.8 (12H, m) , 1.99 (6H, s), 
35 2.20 (3H, s), 4.0-4.2 (IK, m) , 4.37 (2H, s), 6.81 
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(2H, s), 7.01 (2H, d, J-8.3HZ), 7.15 ( 2H , d 
J=8.3Hz>, 7.37 (1H, br s) , 7. 5-7. 65 ' <3H. m> ,' 7 
7-8 (2H, m) , 10.22 (1H, br s) 
APCI-MASS (m/z) : 520 (M+H + ) 

(34) 1-Cycloheptyl-l- [4- ( 3-thienyl ) benzyl ] -3- (2, 4, 6- 
trimethylphenyl ) urea 

IR (KBrJ : 3320, 2920, 1624, 1504, 1252, 775 cm"! 

NHR (CDC1 3 , 5) : 1.40-2.10 (12H, m) , 2 . 00 (6H, s) 
2.20 (3K, s), 4.35-4.55 (1H, m) , 4.53 (2H, s) 
5-47 (1H, S ), 6.79 (2H, s), 7.34-7.50 (5H , a) , 
7.55-7.66 (2H, m) 

APCI-MASS (m/z) : 447 (M+H+) 

(35) 1-Cycloheptyl-l- [4- (2-thienyl) benzyl] -3- (2,4,6- 
trimethylphenyl ) urea 

IR (KBr ) : 3319, 2922, 1624, 1504, 1253, 849 cm"! 
NMR (CDCI3, 5) : 1.40-2.10 ( i2H , m) , 2 . 01 (6H , s) , 
2.20 (3K, s), 4.35-4.55 (IK, m) , 4.52 (2H, s) 
5-46 (1H, s), 6.79 (2H, s), 7.09 ( IK, dd, J=5.1 f 
3.6Hz), 7.25-7.35 (2H, m) , 7.36-7.46 (2K, m) 
7-58-7.68 (2H, m) 
APCI-MASS (m/z) : 447 (M+H + ) 

(36) l-Cycloheptyl-l-r4-(pyrazol-l-yl) be nzyl]-3-(2,4,6- 
trimethylphenyl) urea 

IR (KBr) : 3325, 2922, 1628, 1504, 1394 cm"* 

NMR (CDC1-,, 6) • 1 4n-? nfi /i->-_r 

3' u ' • 1 - qu ^-°8 (12H, m) , 2.04 (6H, s), 

2.21 (3K, s), 4.28-4.48 (1H, m) , 4.55 (2H, S )' 
5-48 (IK, S ), 6.48 (1H, t, J=2.3Hz), 6.81 {2 y 
s), 7.42-7.54 (2K, m) , 7.65-7.78 (3K, m) , 7.9? 
(1H, d, J=2.3Hz) 
APCI-MASS (m/z) : 4 31 (M+H + ) 

(37) l-Cycloheptyl-l-[4-(imidazol-l-yl)benzyl]-3-(2,4,6- 
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trimethylphenyl ) urea 

IR (KBr) : 3310, 2922, 1637, 152C, 1305 cm -1 
NMR (CDC1 3 , 5) : 1.38-2.10 (12H, m) , 2.05 (6H, s), 
2.22 (3H, s), 4.20-4.40 (1H, m) , 4.57 (2H, s), 
5 5.47 (IK, s), 6.83 (2H, s), 7.21 (1H, s), 7.28 

(1H, s), 7.33-7.44 (2H, m) , 7.45-7.57 (2H, m) , 
7.85 (1H, s) 
APCI-MASS (m/z) : 431 (M+H + ) 

10 (38) 1-Cycloheptyl-l- [4- ( l-methylpyrazol-4-yl ) benzyl ] -3- 
(2,4, 6-trimethylphenyl) urea 

IR (KBr) : 3321, 2922, 1628, 1504, 1209, 955 cm" 1 
NMR (CDCl 3 , 6) : 1.38-2.08 (12H, m) , 1.99 (6H, s), 

2.20 (3H, s), 3.95 (3H, s) , 4.35-4.55 (1H, m) , 
15 4.50 (2H, S), 5.47 (1H, s), 6.79 (2H, s), 7.32- 

7.53 (4H, m) , 7.61 (1H, s), 7.75 (IK, s) 
APCI-MASS (m/z) : 445 (M+K + ) 

(39) 1-Cycloheptyl-l- [ (2-phenylthiophen-5-yl ) methyl ] -3- 
20 (2, 4, 6-trimethylphenyl ) urea 

IR (KBr) : 3329, 2922, 1624, 1510, 758 cm" 1 

NMR (CDC1 3 , 5) : 1.42-2.15 (12H, m) , 2.04 (6K, s), 

2.22 (3K, s), 4.25-4.43 (IK, m) , 4.63 (2H, s), 

5.82 (IK, s), 6.81 (2H, s), ^.02 (IK, d, 

25 J=3.6Hz), 7.16 (1H, d, J=3.6Hz), 7.22-7.43 (3K, 

m) , 7 . 50-7 . 61 (2H, m) 
APCI-MASS (m/z) : 447 (M+K + ) 

(40) 1-Cycloheptyl-l- [4- (oxazol-5-yl ) benzyl ] -3- (2,4,6- 
30 trimethylphenyl) urea 

IR (KBr) : 3302, 2922, 1624, 1508, 1105, 941 cm" 1 
NMR ( CDCl 3 , 5) : 1.38-2.08 (12H, m) , 2.03 (6H, s), 

2.21 (3K, s), 4.30-4.50 (IK, m) , 4.55 (2K, s), 
5.45 (1H, s), 6.81 (2H, s), 7.36 (IK, s), 7.42- 

35 7.53 (2H, m) , 7.63-7.74 (2H, m) , 7.92 (IK, s) 
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APCI-MASS (xn/z) : 432 (M+H + ) 

l-Cycloheptyl-l-[( 2 -phenylfuran-5-yl)niethyl]-3-(2,4 < 6 
trimethylphenyl ) urea 

IR (KBr) : 3340, 2920, 1628, 1508, 762 cm" 1 
NMR (CDC1 3 , 5) : 1.40-2.15 (12H, m) , 2.09 (6H, s), 
2.23 (3H, s), 4.22-4.41 (1H, m) , 4.53 (2H, s), 
5.93 (1H, s), 6.41 (1H, d, J=3.3Hz), 6.62 (1H, d, 
J=3.3H2), 6.83 (2H, s), 7.20-7.43 (3K, m) , 7.57- 
7 -67 (2K, m) 
APCI-MASS (m/z) : 431 (M+H + ) 



(42) 1-Cycloheptyl-l-f (5-phenylisoxazol-3-yl ) methyl 1-3- 
(2,4, 6-trimethylphenyl) urea 
15 IR (KBr > : 3326, 2924, 1630, 1512, 766 cm- 1 

NMR (CDCI3, 5) : 1.40-2.10 (12H, m) , 2.14 (6H, s), 
2-24 (3H, s), 4.05-4.25 (1H, m) , 4.56 (2K, s), 
6.14 (IK, s), 6.63 (1H, s), 6.86 (2H, s), 7.40- 
7 -53 (3H, m) , 7.70-7.82 (2H, m) 
20 APCI-MASS (m/z) : 432 (M+H + ) 

(43) i- C ycloheptyl-l-[ ( 3-phenyipyrazol-5-yl ) methyl ] -3- 
(2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 2700-3600 (br), 2924, 1633, 1508, 1 ? 50 
Zt) 1201 cm -1 

NMR (CDCl., 5) : 1.35-2.10 (12K, m) . 2.12 (6K, s), 
2.23 (3H, s), 3.92-4.12 (1H, m) , 4.47 (2H, s), 
6-24 (1H, br s), 6.50 (1H, s), 6.84 (2H, s), 
7.25-7.46 (3H, m) , 7.62-7.75 (2H, m) 
30 APCI-MASS (m/z) : 431 (M+K + ) 

(44) l-Cycloheptyl-l-[ (4 -phenyl thiopher.-2-yl ) methyl ] -3- 
(2,4, 6-trimethylphenyl ) urea 

IR (KBr) : 3315, 2922, 2854, 1628, 1508, 1377, 
35 1308 cm -1 
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NMR (CDCI3, 6} : 1.40-2.13 (12H, m) , 2.03 (6H, s), 
2.21 (3H, s), 4.26-4.45 (1H, m) , 4.66 (2H, s), 
5.82 (1H, s), 6.81 (2H, s), 7.21-7.45 (5H, m) , 
7.50-7.60 (2H, m) 
5 APCI-MASS (m/z) : 4 47 (M+H + ) 



(45) 1-Cycloheptyl-l- [4- (pyrazol-3-yl ) benzyl ] -3- (2, 4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 2800-3500 (br), 2924, 2856, 1645, 1504, 
10 1240 cm -1 

NMR (CDCI3, 6) : 1.38-2.10 (12H, m) , 2.00 (6K, s), 
2.19 (3H, s), 4.35-4.55 (1H, m) , 4.54 (2H, s), 
5.51 (1H, s), 6.60 (IK, d, J=2.3Hz), 6.78 (2K, 
s), 7.42-7.53 (2H, m) , 7.55 (1H, d, J=2.3Hz), 
15 7.73-7.83 (2H, m) 

APCI-MASS (m/z) : 431 (M+H + ) 

(46) 1-Cycloheptyl-l- [4- ( l-methylpyrazol- 3-yl ) benzyl] -3- 
( 2 , 4 , 6-trimethylphenyl ) urea 

20 IR (KBr) : 3406, 3331, 2924, 2856, 1647, 1502, 

1236, 849, 758 cm -1 
NMR (CDC1 3 , 6) : 1.38-2.08 (12H, m) , 2.00 (6K, s), 
2.20 (3H, s), 3.96 (3H, s), 4.35-4.55 (IK, m) , 4.52 
(2H, s), 5.50 (1H, s) , 6.54 (1H, d, J=2.3Hz), 6.78 

25 (2H, s), 7.35-7.47 (3H, m) , 7.77-7.87 (2K, m) 

APCI-MASS (m/z) : 445 (M+H + ) 



( 47 ) 1-Cycloheptyl-l- [4- ( l-methylpyrazoI-5-yl ) benzyl 3 -3- 
(2,4, 6-trimethylphenyl ) urea 
30 IR (KBr) : 3296, 2922, 2854, 1628, 1506, 1385 cm -1 

NMR (CDCI3, 5) : 1.38-2.10 (12K, m) , 2.02 (6H, s), 
2.21 (3K, s), 3.89 (3H, s), 4.32-4.50 (IK, m) , 
4.57 (2H, s), 5.45 (1H, si, 6.30 (IK, d, 
J=1.9Hz), 6.81 (2H, s), 7.39-~ 7 .56 (5K, m) , 
35 APCI-MASS (m/z) : 445 (M+H + ) 
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(48) 1- 



30 



l-^^Ptyl-l-O-a-trityi-aH-tetrazcl-s-yDbenzyl, 
(2 ' 4 ' 6_ trimethylphenyl) urea 

IR (KBr ) : 3340, 2924, 2856, 1649, 1495, 1448, 
1240 cm -1 

NMR (CDClo, 5) : l 38-? l n n ou 

3 ' ± - JB 2 - 10 (12H, m) , 1.96 (6H, s) 

2-20 (3H, s), 4.30-4.50 (1H, m) , 4.57 (2K, s)' 
5-42 (1H, S ), 6.77 (2H, s), 7.08-7.57 (17 H , m) ' , 
8-05-8.18 (2H, m) 

(49) l-Cycloheptyl-l-[4-phenoxybenzyl-3-(4,6- 
dimethoxypyrimidin-2-yl) ]urea 

IR (KBr) : 3390, 2925, 2860, 1685, 1595 cm"! 
NMR (CDC1 3 , 5) : 1-4-2.0 (12H, n , , 3. 87 (6H , S ) 

4-2-4.4 (1H, n) , 4.51 (2H, s ), 5.66 (1H, s ) ,' 6.87 
(1H, S ), 6.95-7.4 (9H, m) 
APCI-MASS (m/z) : 4 77 (M+H + ) 



(50) l-Cycloheptyl-l-(4-phenylbenzyl)-3-[2,4- 
bis (methylthio)-6-methylpyridin-3-yl]urea 
20 IR (KBr) : 3360 ' 2925, 2855, 1660," 1565 cm^ 

NMR (CDCI3, 5) : 1.45-2.1 (12H, , 2 .36 (3H, sl 

2-45 (3H, S ), 2.46 (3H, s), 4.3-4.5 (1H, m) , 4 . 62 
(2H, s), 5.52 (1H, s), 6.59 (1H, s), 7.3-7.7 (9H 
m) 

25 APCI-MASS (m/z) : 506 (M+H + ) 

(51) 1- (3-Phenylbenzyl) -l-cycioheptyl-3- (2,4, 6- 
crif luorophenyl ) urea 

IR (KBr) : 3285, 2925, 2860, 1635, 1610, 1520 cm"! 
NMR (CDCI3, 5) : 1.4-2.05 (12H, m) , 4.3-4.5 (l H 

^-62 (2H, s), 5.60 (IK, s), 6.55-6.7 (2H, m) , 
7.3-7.65 (9H, m) 
APCI-MASS (m/z) : 4 53 (M+H + ) 



35 



(52) 1- (2-Phenylbenzyl) -i-cycloheptyl-3- (2,4,6- 
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trif luorophenyl ) urea 

IR (KEr) : 3415, 3320, 3060, 3020, 2920, 2855, 

1625, 1575 cm" 1 
NMR (CDC1 3 , 5) : 1.4-2.0 (12H, m) , 4.2-4.35 (1H, 

m), 4.40 (2K, s), 5.50 (1H, s), 6.55-6.75 (2K, 

m) , 7.25-7.6 <9H, m) 
APCI-MASS (m/z) : 453 (M+H + ) 



(53) 1-Cycloheptyl-l- ( 4-phenoxybenzyl ) -3- (2,4,6- 
10 trif luorophenyl ) urea 

IR (KBr) : 3285, 2925, 2860, 1635,. 1590, 1520 cm -1 
NMR (CDC1 3 , 6) : 1.4-2.0 (12H, m) , 4.2-4.4 (1H, m) 
4.51 (2H, s), 5.58 (1H, s), 6.6-6.75 (2H, m) , 
7.0-7.4 (9H, m) 
15 APCI-MASS (m/z) : 469 (M+H + ) 

(54) 1-Cycloheptyl-l- ( 3-phenoxybenzyl ) -3- (2, 4, 6- 
tri f luorophenyl ) urea 

IR (KBr) : 3280, 2930, 2860, 1635, 1615, 1585, 
2 0 152 0 cm" 1 

NMR (CDCI3, 6) : 1.4-2.0 (12H, m) , 4.2-4.4 (IK, m) 
4.50 (2H, s), 5.55 (IK, s), 6.6-6.75 (2H, m) , 
6.9-7.4 (9H, m) 
APCI-MASS (m/z) : 469 (M+H + ) 

25 

(55) 1-Cycloheptyl-l- [4- (pyridin-2-yl ) benzyl ] -3- (2,4,6- 
trif luorophenyl ) urea 

IR (KBr) : 3285, 2925, 2860, 1635, 1610, 1520 cm" 1 
NMR (CDCI3, 6) : 1.4-2.1 (12H, m) , 4.25-4.4 (1H, 
30 m) , 4.61 (2H, s), 5.59 (1H, s), 6.6-6.75 (2H, 

7.2-7.3 (1H, m), 7.47 (2H, d, J=8.4Hz), 7.7-7. 
(2K, m), 8.02 (2K, d, J=8.4Hz), 8.65-8.75 (IK, 
APCI-MASS (m/z) : 454 (M+H + ) 



35 



(56) 1-Benzyl-l- [ [2- ( 4-chlorophenyl ) thiazol-4-yl ] methyl ] 
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(2,4, 6- tr if luorophenyl) urea 
IR (KBr) : 3270, 3090, 1665, 1640, 
NMR (CDC1 3 , 5) ; 4.54 (2H, s), 4.64 (2H, s) 

6-65-6.8 (2H, m) , 7.3-7.4 (5H, B) , 7.34'dH, s), 
7.4-7.5 (2H, m), 7.85-7.95 (2H, m) 
APCI-MASS (m/z) : 488 (M+H + ) 

(57) 1- (Cycloheptyl-l- [4 - (pyrrol-l-yl ) benzyl J -3- (2,4, 6- 
trif luorophenyl) urea 

IR (KBr> : 3285 ' 29 25, 2860, i635, 16 10, 15?0 cm"* 
NMR (CDCI3, 5) : 1.4-2.05 (12H, m). , 4.2-4.- (1H 

4 5 6 (2H , s)/ 5 . 57 (1H/ ^ ^ 

nD 5 " 6 - 7 (2H ' m> ' 7 - 05 "7.15 (2H, m ), 7.41 (4H, s) 

APCI-MASS (m/z) : 442 (M+H + ) 



15 



20 



25 



30 



35 



(58) 1-Cvcloheptyl-l- [4- ( 3-thienyl ) benzyl ] -3- (2, 4, 6- 
trif luorophenyl ) urea 

IR (KBr) : 3300, 2927, 1637, 1518, 1120, 777 cm"! 

NMR (CDCI3, 5) : 1.40-2.08 (12H, n) , 4. 27-4 47" p H 
»>, 4.56 (2H, s), 5.58 (1H, s), 6.58-6.73 (, H ' 
m), 7.30-7.50 (5H, m) , 7.57-7.70 (2K, m) 

APCI-MASS (m/z) : 459 (M+H + ) 

(59) 1-Cycloheptyl-l- [4- (2-thienyl ) benzyl ] -3- (2,4,6- 
trif luorophenyl) urea 

IR (KBr) : 3300, 2930, 1635, 1520, 1120 cm"! 
NMR (CDCI3, 5) : 1.38-2.08 (12H, m) , 4.25-4.45 (1 H 
4-55 (2H, s), 5.57 (1 H , s), 6.55-6.72 (2H ' 
»>, 7.09 (1H, dd, j-5.1, 3.6Hz), 7.22-7.42 ( 4 w 
m) , 7.57-7.70 (2H, m) 
APCI-MASS (m/z) : 4 59 (M+H + ) 



Exampl g 



D 



To a stirred suspension of l-cycloheptyl-i- [ 3- ( i - 
trityl-iH-tetrazol-5-yl) benzyl] -3- (2,4, 6- 
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trimethylphenyl ) urea (1.46 g) in methanol (14 ml) was added 
cone, hydrochloric acid (0.722 ml). The mixture was 
stirred for one hour at room temperature. Insoluble white 
solid was collected by filtration, washed with methanol 
5 (x2), water (x3) to give 1-cycloheptyl-l- [ 3- ( 1H- tetrazol-5- 
yDbenzyl] -3- (2, 4, 6-trimethylphenyl ) urea (0.79 g) . 

IR (KBr) : 3359, 2400-3300 (br) , 1595, 1512, 1456, 
1257 cm" 1 

NMR (DMSO-d 6 , 6) : 1.35-1.90 (12H, m) , 2.06 (6H, 
10 s), 2.20 (3H, s), 4.14-4.34 (1H, m) , 4.59 (2H, 

s), 6.82 (2K, s), 7.46-7.66 (2H, m) , 7.80-7.90 
(1H, m) , 8 . 00-8 . 08 (1H, m) 
APCI-MASS (m/z) : 433 (M+H + ) 



15 Example 7 

To a solution of N-cycloheptyl-4- ( 4- 
fluorophenoxy) benzylamine (2.51 g) in toluene (100 ml) were 
added 3-phenoxycarbonylamino-2 , 4-bis (methylthio) -6- 
methylpyridine (2.56 g) and tr iethylamine (2.43 g) and the 

20 mixture was refluxed for 4 hours under nitrogen. The 
mixrure was cooled and poured into a mixture of ethyl 
acetate and water. The separated organic layer was washed 
with brine, dried over magnesium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography 

25 on silica gel to give 1-cycloheptyl-l- [ 4- ( 4- 

f luorophenoxy) benzyl] -3- [2, 4-bis (methylthio) -6- 
methylpyridin-3-yl ] urea (3.89 g) . 

IR (KBr) : 3379, 3080, 3055, 2924, 2856, 1651, 1568, 
1529, 1497 cm" 1 

30 NMR (DMSO-d 6 , 5) : 1.4-2.0 (12H, m) , 2.39 (6H, s), 

2.44 (3H, s), 4.0-4.2 (1H, m) , 4.45 (2H, s), 6.86 

(1H, s), 6.93 (2H, d, J=8.5Hz), 7.0-7.1 (2H, m) , 
7.15-7.3 (2K, m) , 7.36 (2H, c, J=8.5Hz), 7.83 

(1H, br s) 

35 APCI-MASS (m/z) : 540 (M+H + ) 
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Examp^ ft 

To a solution of N-cycloheDtyl-4- ( 4- 
fluorophenoxy.benzylamine ,1.57 g, ln tolum . ,„„ 

*.ed 2; 4-dimethoxy-6-methyl-3-phenoxycarbonylami ^ 
1. 44 g> and triethylamine ,1.52 g, , and the mixtur f was 
refluxed for 3 hours under nitrogen. The fixture was 
poured into a mixture of ethyl acetate and ice water, and 
the separated organic layer was washed with brine, dried 
over magnesium sulfate and evaporated in vacuo The 
residue was purified by column chromatography on silica gel 
to gxve l-cycloheptyl-l- ( 4-(4-fluorophenoxy,ben Z yl,-3- (2 4- 
dimethoxy-6-methylpyridin-3-yl)urea (1.83 g) 

IE (KBr) : 3388, 3062, 2927, 2856, 1668, 1599, 
14 98 cm" 1 

NMR (DMSO-d 6/ 5) : 1.3-1.9 (12H , n) , 2 . 35 ^ g) 

3.67 and 3.77 (6H, s x 2), 4.0-4.2 ,1H, m) , 4 [ 43 
(2H, s), 6.63 (1H, s), 6.95-7.4 (8H, m) 
APCI-MASS (m/z) : 4 96 (M+H+) 

20 Example g 

To a suspension of N-benzyl-3- (oyrazol-3- 
yl) benzylamine bis (trif luoroacetate, (2.46 g, in toluene 
(80 ml) were added 2, 4-bis (methyl thio) -6-methyi -3- 
phenoxycarbonylaminopyridine (1.60 g) and triethylan.ne 
" 3 ^ ^ mlXtUre Was refluxed for 4.5 hours under 

nitrogen. The mixture was cooled and poured into a mixture 
or ethyl acetate and ,ce water. The separated organs 
layer was washed with brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified bv 
column chromatography on silica gel to give l-ben*v^i-r 3 

fPy"*ol-3-yl, benzyl] -3- [2, 4-bis (methyl thio) -6- " ' 

methylpyridin-3-yl]urea (831 mg) . 

IR (KBr) : 3238, 3061, 3028, 2959, 2924, 2870, 1641, 

1564, 1495 cm -1 
NMR ,DMS0-d 6 , 6) : 2. 42 ,6K, s), 2.46 ,3H, .,, 4.4 9 



30 



WO 96/10559 



PCT/JP95/01982 



- 166 - 

(4H, br s), 6.6-6.7 (1H, m) , 6.90 (1H, s) , 7.2- 
7.8 (10H, m) , 8.29 (1H, br s), 12.88 (1H, br s) 
AFC I -MASS (m/z) : 490 (M+H + ) 



5 Example 10 

The mixture of N-cycloheptyl-3- ( 1- tritylpyrazol-3-yl ) - 
benzylamine (14.63 g) and phenyl N- (2,4,6- 
trif luorophenyl) carbamate (7.64 g) and tr iethylamine (20 
ml) in toluene (360 ml) was stirred at 100°C for one hour. 
10 After cooling to room temperature, the reaction mixture was 
washed with water, aqueous sodium bicarbonate, water and 
brine, dried over magnesium sulfate, and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel (700 g, eluting with n-hexane - ethyl acetate 
15 (4:1 to 3:1)) to give 1-cycloheptyl-l- [ 3- ( l-tritylpyrazol- 
3-yl) benzyl] -3- (2, 4, 6-t r if luorophenyl ) urea (19.6 g) . 

IR (KBr) : 2900-3600 (br) , 2927, 2858, 1635, 1607, 

1520, 1446 cm" 1 
NMR (CDC1 3 , 6) : 1.35-2.10 (12H, m) , 4.26-4.48 (1H, 
20 m) , 4.55 (2H, s), 5.57 (1H, s), 6.52-6.70 (3H, 

m) , 6.75-6. 97 (2K, m) , 7.10-7.45 (16H, m) , 
7.68-7.80 (2H, m) 



Example H 

25 The following compounds were obtained according to 

similar manners to those of Examples 7, 8, 9 and 10. 



(1) 1-Cyclohexyl-l- [4- ( 4-f luorophenoxy ) benzyl] -3- [2, 4- 
bis (methylthio) -6-methylpyridin-3-yl ] urea 
30 IR (KBr) : 3377, 3084, 3057, 2927, 2856, 1653, 1566, 

1533, 1497 cm" 1 
NMR (DMSO-d 6 , 5) : 1.3-1.8 (10K, m) , 2.39 (6H, s), 
2.45 (3K, s), 3.85-4.05 (1H, m) , 4.47 (2H, s), 
6.86 (1H, s), 6.93 (2H, d, J=8.5Hz), 6.95-7.05 
35 (2H, m) , 7.35 (2H, d, J=8.5Hz), 7.88 (1H, s) 
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APCI-MASS (m/z) : 52 6 (M+H + ) 



(3) 



(2) l-Benzyl-i- [ 4-(4-fiuorophenoxy)ben Z yl]-3-[2 / 4- 
bis (methyl thio) -6-methylpvridin-3-yi ) urea 
5 IR (KBr) : 3307, 3062, 3029, 2999, 2922, 1735, 1660 , 

1564, 1497 cm' 1 

NMR (DMSO-d,- 5) • o ao t -is 

a 6, • 2.42 (oh, s), 2.46 (3H, s), 4 43 

<2H, S ), 4.46 (2H, s) , 6.89 (l H , s), 6.9-7.4 
(13H, m) , 8.26 (1H, s) 
10 APCI-MASS (m/z) : 526 (M+H + ) 

1-Cycloheptyl-i- ( 4-phenoxybenzyl) -3- [2, 4- 
bis (methyl thio) -6-methylpyridin-3-vl] urea 
IR (KBr, : 3371, 2922, 2856, 1653," 1485, 1219 cm" 1 
™* (CDC1 3 , 5) : 1.35-2.10 (12H, m) , 2 . 36 (3H, s) , 
2-45 (3H, s), 2.46 (3K, s), 4.22-4.42 (l H , m) 
4-55 (2H, s), 5.49 (1H, s] , 6.59 (l H , s),' 6 .95- 
7-15 (5H, m) , 7.24-7.46 (4H, m) 
APCI-MASS (m/z) : 522 (M+H + ) 

20 

(4) 1 -Cycloheptyl-l- [ 4-(4-bromophenoxy)ber.zvl]- 3 -[2,4- 

bis (methylthio)-6-methylpyridin-3-yljurea 

IR (KBr) : 3377, 2924, 2852, 1668, 1481, 1238 cm" 1 

NMR (CDCl q , 5) • 1 4 0-? m/i-vj 
25 3 ' ' i>40 2 - 10 (12ri ' m), 2.37 (3H, s), 

2 - 46 (3H ' s) ' 2 "47 (3H, s), 4.25-4.40 (l H , m) 

4-55 (2H, S) , 5.47 (1H, S ) , 6.60 (IK, s),' 6 80- 

7-08 (4H, m), 7.35-7.50 (4H, m) 

APCI-MASS (m/z) : 600, 602 (M+K + ) 

(5) l-Benzyl-l- [4- (4-bromophenoxy) benzyl] -3- [2,4- 
bis(methylthio)-6-niethylpyridin-3- y i]urea 
IR (KBr) : 3200-3700 (br) , 2922, 1662, 1564, 1481 
1236 cm -1 

NMR (CDCI3, 6) : 2 .39 (3H, s), 2.47 (3H, S ), ,49 
<3H, s), 4.61 (2H, s), 4.63 (2H, s), 5.68 (l K , 
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s), 6.62 (1H, s), 6.82-7.05 (4H, m) , 7.25-7.50 
OH, m) 

APCI-MASS (m/z) : 594, 596 (M+H + ) 

5 ( 6) 1-Cycloheptyl-l- [4- ( 4-bromophenoxy ) benzyl] -3- [2, 4- 

dimethoxy-6-methylpyridin-3-yl ] urea 

IR (KBr) : 3100-3700 (br) , 2926, 2856, 1668, 1597, 

1504, 1481, 1240 cm" 1 
NMR (CDC1 3 , 5) : 1.40-2.10 (12H, m) , 2.38 (3H, s), 
10 3.79 (3H, s), 3.83 (3H, s), 4.25-4.40 (1H, m) , 

4.52 (2H, s), 5.43 (IK, s), 6.36 (1H, s), 6.82- 
7.06 (4H, m) , 7.32-7.50 (4H, m) 
APCI-MASS (m/z) : 568, 570 (M+H+) 



15 (7) 1-Benzyl-l- [4- ( 4-bromophenoxy) benzyl ] -3- [2, 4- 

dimethoxy-6-methylpyridin-3-yl ] urea 

IR (KBr) : 3200-3400 (br) , 2997, 1637, 1595, 1506, 
1365 cm" 1 

NMR (CDCI3, 5) : 2.39 (3H, s), 3.80 (3H, s), 3.85 
20 (3H, s), 4.60 (4K, s), 5.64 (1H, s), 6.38 (1H, 

s), 6.80-7 .05 (4H, m) , 7.22-7.50 (8H, m) 
APCI-MASS (m/z) : 562, 564 (M+H + ) 



Example \2 

25 To a mixture of 1-cycloheptyl-l- [ 3- ( 1- tri t ylpyrazol-3- 

yl ) benzyl ] -3- (2 , 4 , 6-trif luorophenyl ) urea (17.6 g) and 
anisole (35 ml) was added tri f luoroacet ic acid (70 ml) . 
The mixture was stirred at 60°C for 3 hours and cooled to 
room temperature. The excess trif luoroacetic acid was 

30 removed in vacuo. To the residue was added water and ethyl 
acezate. The mixture was basified with 5N-sodium hydroxide 
under ice cooling and extracted with ethyl acetate. The 
organic layer was washed with water, and brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 

35 purified by column chromatography on silica gel (530 g, 
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eluting with n-hexane - ethyl acetate (2:1 to 1:2)) to give 

l-cycloheptyl-l-f 3 -(pyrazol-3-yl)ben2yll-3-(2,4,6- 
trif iuorophenyl) urea (10.71 g) . 

IR (KBr ) : 3500-2600 (br) , 2927, 2858, 1635, 1520, 

1448, 1248, 1120 cm" 1 
NMR (CDCi 3 , 5) : 1.30-2.10 (12H, m) , 4.26-4.46 (IK, 
m), 4.59 (2H, s), 5.63 (1H, s) , 6.53-6.73 (3H, 
m), 7.30-7.50 (2H, m) , 7.63 (1H, d, J=2.3Hz), 
7.65-7.80 (2H, m) 
APCI-MASS (m/z) : 443 (M+fT) 

Examl^ n 

To a solution of N-cycloheptyl-4- (4-f luorophenoxy) - 
benzylamine (1.57 g, in toluene (100 ml) were added 3- 
phenoxycarbonylamino-2,4 / 6-trimethylpyridine (2.56 g) and 
triethylamine (1.52 g) , and the mixture was refluxed for 3 
hours under nitrogen. The mixture was cooled and coured 
into a mixture of ethyl acetate and water. The seoa^atea 
organic layer was washed with brine, dried over maanesium 
sulfate and evaporated in vacuo. The residue was ourified 
by column chromatography on silica gel to give 1- 
cycloheptyl-1- [4- ( 4-f luorophenoxy ) benzyl ] -3- (2,4,6- 
trimethylpyridin-3-yl) urea (1.83 g) . 

IR (KBr) : 3313, 2924, 2856, 163C, 1603, 1*97 cm"* 
NMR (DMSO-d 6 , 5) : 1.4-1.9 (12H, m) , 2.06 (3H, s), 
2-24 (3H, s), 4.05-4.25 (IK, m) , 4.48 (2K, s ) 
6.98 (IK, s), 6.9-7.1 (4H, m) , 7.2-7. 4 (4K, m), 
7.66 (IK, s) 
APCI-MASS (m/z) : 476 (M+K + ) 

Example 14 

To a solution of N-cycloheptyl-4- (4-f luoroohenoxy ) - 
benzylamine (2.51 g ) in toluene (120 ml) were added 4- 

chloro-6-methyl-2-methylthio-3- P henoxycarbonylaminopvridine 
(2.47 g) and triethylamine (2.43 g) at room temperature and 
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the mixture was refluxed for 2.5 hours under nitrogen. The 
mixture was poured into a mixture of ethyl acetate and ice 
water and the separated organic layer was washed with 
brine, dried over magnesium sulfate and evaporated in 
5 vacuo. The residue was purified by column chromatography 

on silica gel to give 1-cycloheptyl-l- [ 4- ( 4-f luorophenoxy) - 
benzyl ] -3- ( 2-chloro-6-methyl-4-methylthiopyridin-3-yl ) urea 
(2.76 g) . 

IR <K3r) : 3371, 3299, 2924, 2852, 1655, 1576, 
10 1500 cm -1 

NMR (DMSO-d 6 , 5) : 1.3-1.8 (12H, m) , 2.43 (6H, s), 
4.0-4.2 (1H, m) , 4.46 (2H, s), 6.9-7.5 (9H, m) , 
8.07 (1H, br s) 

Example 15 

To a solution of N-benzyl-3- (pyrazol-3-yl ) benzylamine 
(54.0 g) and triethylamine (143 mi) in toluene (1.35 f) was 
added 2, 4-bis (methylthio) -3-phenoxycarbonylamino-6- 
methylpyridine (62.4 g) at room temperature and stirred for 
24 hours. The resulting precipitate was collected by 
filtration and recrystallized from dichloromethane - 
methanol - n-hexane to give 1-benzyI-I- [3- (pyrazol-3- 
yl ) benzyl ] -3- [2, 4-bis (methylthio) -6-methylpyridin-3-yl ] urea 
(51.0 g) . 

mp : 209-210°C 

IR (KBr) : 3392, 3246, 2918, 1649, 1489, 1228, 
1093 cm" 1 

NMR (DMSO-d 6 , 5) : 2.42 (6H, s), 2.47 (3H, s), 4.49 

(4H, s), 6.66 (1H, br s), 6.90 (IK, s), 7.18-7.90 
(10H, m) , 8.30 (1H, s), 12.89, 13.30 (total 1H, 
each br) 
APCI-MASS (m/z) : 490 (M+H + ) 

Example 16 

35 To a solution of N-benzyl- [ 4- ( 4-bromophenoxy) benzyl ] - 
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amine (1.84 g, and 2, 4, 6-trimethylphenyl-3- 

Phenoxycarbonylaminopyridine (2.20 g) i„ N N . ' 

dimethyl fcrmamide (SC nl ) „ as added triethvlarcine ,2 53 „, 
and the mixture waa stirred ^ iso „ c - «J^»3 g, , 

S n trogen. The mi xture was cooled and ethvl acetate 
-1 was added thereto. The insoluble Mterials 
Altered off, and the fi lt rate was washed with wate" and 
-" - 9 na Sium sulfate and evaoorated in 

on su e gel co glve l-ben 2 yl-i- f4 - (4 . bromoDh 
b -^l)-3-(2,4,6-trl me thylpy ridi „. 3 . yllurea (2 51 * 

IR (KB,, : 3406, 3313, 2929, 2356, 171 «, " 1632 , ' 1572 , 
1495 cm" 1 

NMR (DMSO-d 6/ 5) : 2.08 (3H, s) 2 26 r-w, , 
15 , ' S; ' 2 - 26 ^ 3ri ^ s), 2.35 

3H, s), 4.53 ( 2H/ s), 4.57 (2H , s)/ 6 . 95 - 7 . 15 
t5h, m), 7.3-7.6 (9H, m) , 8.05 (l H , br s) 
APCI-MASS (m/z) : 531 (M+H + ) 

Example 17 

20 ■ ^ 3 solution ° f N - c y cl °heptyl-4-,4-fluorophenoxv,- 
OTamine ,1.25 g, in toluene (30 ml) ^eTX 

bis ,»ethyl t hlo, -2- m ethyl-S-p her . o;Iycarb0nyl rim ' 
(-.29 g. and triethylamine ,1.21 g, , and the fixture was 
refluxed tot 2 houts under nitrogen. The m ixture was 
Poured into a fixture ot ethyl acetate and Ice water, and 
the separated organic layer was washed with orme. dr<ed 
over magnesia™ sulfate and evaporated in vacuo The"" 
residue was purified by colu» chromatography on silica oei 
to grve 1-cycloheptyl-l- , 4 - ,«_ f luorophenexy) ben2W , 

30 bis,methylth 1 o,-2- m ethylpyri 1 »idin-5-yl,urea „ 33 g, 

I* (KBr) : 3255, 2926, 2656, !653, !522, 1497 cm"! 

NMR (BMSO-d fi , 5) • 1 4-1 q m?h 

6 ; x ' q 1 - 9 (12H, m) , 2.43 (6H, S ) 

2-56 (3H, a) , 3.95-4.1 (1H, m) , 4.46 (9 F s > 
6 - 9 " 7 ' 4 (8H, m), 8.00 (IK, br s) 
APCI-MASS (m/z, : 529 (M+H+) 
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Example 18 

To a solution of 1 -cycloheptyl- 1- [ 4- ( 3 , 5-di-tert- 
butyl-4-methoxymethoxyphenoxy ) ]benzyl-3- (2, 4, 6- 
trimethylphenyi ) urea (860 mg) in methanol (8.6 ml) was 
5 added cone, hydrochloric acid (0.91 ml), and the mixture 

was stirred at room temperature for 2 hours and at 40°C for 
3.5 hours. The mixture was poured into a mixture of ethyl 
acetate and ice water, and neutralized by addition of 
saturated sodium bicarbonate aqueous solution. The 

10 separated organic layer was washed with water and brine, 

dried over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
to give 1-cycloheptyl-l- [4- (3, 5-di-tert-butyl-4- 
hydroxyphenoxy) benzyl ] -3- (2,4, 6-trimethylphenyl ) urea (495 

15 mg) . 

IR (KBr) : 3639, 3404, 3323, 2956, 2923, 2860, 1651, 

1593, 1504 cm" 1 
NMR ( CDC1 3 , 5) : 1.41 (18H, s), 1.5-2.1 (12H, m) , 
1.98 (6H, s), 2.22 (3H, s), 4.25-4.4 (1H, m) , 
20 4.45 (2H, s), 5.03 (1H, s), 6.80 (2H, s), 6.86 

(2H, s), 6.93 (2H, d, J=8.5Hz), 7.35 (2H, d, 
J=8 . 5Hz) 
APCI-MASS (m/z) : 585 (M+H + ) 

25 Sample 19 

To a solution of 1-cycloheptyl-l- [ 4- ( 4- 
f iuorophenoxy ) benzyl ] -3- [2, 4 -bis (methylthio) -6- 
methylpyridin-3-yl ] urea (22.11 g) in dichloromethane (150 
ml) was added dropwise a solution of m-chloroperbenzoic 

30 acid (26.51 g) in dichloromethane (600 mg) at room 

temperature over 2 hours. The mixture was stirred at room 
temperature for 23 hours. The precipitates were removed by 
filtration and the filtrate was washed with dilute sodium 
bicarbonate aqueous solution and brine, dried over 

35 magnesium sulfate and evaporated in vacuo. The residue was 
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purified by column chromatography on silica gel to give 1- 

cycioheptyl-l-[4-(4-fluorophenoxy)benzyl]- 3 -[2 4- " 
b,s (ni ethylsulfonyl)-6-methylpyridin-3-yl ]urea \ 20 *o g) 

IR CKBr, : 3361, 307,, 3041, 3016, 2927, 2860, 1740, 
1664, 1500, 1325, 1159, 112 8 cm" 1 

NMR (CDC1-,, 5) • i q_o o M , u 

3' °; • 1.5 2.2 (12H, m), 2.66 (3H, s), 3 19 

(3H, s), 3.30 (3H, s), 4.55 (2H, s), 6.95-7.05 
(6H, m), 7.34 (2H, d, J=8.6Hz) 7.26 (1H, s, , 7 85 
(1H, s) * 

10 APCI-MASS (m/z) : 604 (M+H + ) 

Example ?n 

To a solution of 1-cycloheptyl-l- f 4- (4- 
fiuorophenoxy) benzyl] -3- [2, 4-bis (methyl thio) -6- 
~thylpyridln.3- y i,ur.. (4.75 g) in dichloromethane (50 ml) 
was added dropwise a solution of .-chloroperbenzoic ac.d 
(-.96 g) xn dichloromethane (80 ml) at room temperature 
The mixture was stirred at room temperature for 20 hours 
The mixture was washed with dilute sodium bicarbonate 
aqueous solution and brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified bv 
column chromatography on silica gel to gxve l-cvclohect vl- 
1 - [ 4 " < l"°r°phenoxy ) benzyl ] -3- [2 , 4-bis (methy^^^ 
methylpyridin-3-yl]urea (2.15 g). 

25 IR (KBr) : 3251, 29?7 PRRfi mo -i,--, 

«J., ^858, 1738, I60I, 1498, 1055, 

1036 cm" 1 

NMR (CDCI3, 6, : 1.4-2.0 (12H, m) , 2.59 (3H, s), ? 8 , 
and 2.94 (total 3H, s) , 2.98 (3H, s), 4.0-4.9 
(2H, m), 4.51 (2H, br s), 6.9-7.1 (7H, m) , 1.25- 
7.35 (2H, m) , 7.77-7.79 (total IK, s) 
APCI-MASS (m/z) : 572 (MrH + ) 

Example gj 

To a suspension of 1-cycloheptyl-l- [3- (i- 
tritylpyrazol-4-yl) benzyl] -3- (2,4", 6-trimethylphenyI ) urea 
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(800 mg) in anisole (2 ml) was added tri f luoroacet ic acid 
(6 ml) and the mixture was stirred at 100°C for 2 hours. 
The mixture was evaporated in vacuo and poured into a 
mixture of ethyl acetate and water and adjusted to pH ca. 9 
5 by addition of sodium hydroxide aqueous solution. The 

separated organic layer was washed with brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 1- 
cycloheptyl-1- [3- (pyrazol-4-yl ) benzyl] -3- (2, 4, 6- 
10 trimethylphenyl ) urea (102 mg) . 

IR (KBr) : 3400, 3207, 2926, 2856, 1635, 1608, 
1510 cm" 1 

NMR (DMSO-dg, 6) : 1.3-1.9 (12H, m) , 2.08 (6H, s), 

2.20 (3H, s), 4.1-4.3 (1H, m) , 4.51 (2H, s), 6.83 
15 (2H, s), 7.1-7.5 (5H, m) , 7.84 (1H, s) , 8.11 (IK, 

s) , 12. 95 (1H, br s) 

APCI-MASS (m/z) : 4 31 (M+H + ) 

Example 22 

2 0 The following compounds were obtained according to a 

similar manner to that of Example 1, 2, 3 or 4 . 

(1) 1-Cycloheptyl-l- [4- ( 4-chlorophenoxy ) benzyl] -3- (2, 4, 6- 
trimethylphenyl ) urea 
25 IR (KBr) : 3410, 2920, 2850, 1660, 1590, 1505, 

14 85 cm" 1 

NMR (CDC1 3 , 5) : 1.5-2.1 (12H, m) , 2.00 (6H, s), 2.22 
(3H, s), 4.3-4.45 (1H, m) , 4.48 (2H, s), 5.6-5.8 
(1H, br), 6.81 (2H, s), 6.92 (2H, d, J=8.5Hz), 
30 7.00 (2H, d, J=8.5Hz), 7.28 (2H, d, J=8.4Hz), 

7.38 (2H, d, J=8.4Hz) 



35 



(2) 1-Cycloheptyl-l- [4- ( 3-f lucrophenoxy) benzyl] -3- (2,4,6- 
trimethylphenyl ) urea 
mp : 127-128°C 



WO 96/10559 



PCT/JP95/01982 



- 175 - 

IH (KBr) : 292,, 2856, 162,, 1605, 1506, 1485 cm^ 
NHR (CDC1 3 , 6) : 1.35-2.10 (12H, m) , 2 . 01 (6H , gJ 
2-22 (3H, s), 4.30-4.50 (IH, m) , 4.50 (2H, s) ' 
5.46 (IH, s), 6.60-6.88 (3H, m , , 6 . 79 {2H# ' 
7.00-7.10 (2H, m,, 7.20-7.35 (IH, n) , 7 . 36 - 7 ^ 
(2H, m) 

APCI-MASS (m/z) : 475 <M+H + ) 

<3» 1 -^^pt yl - 1 - (4 -,4-tr if luoro m et hyl p henoxy)ben2yiJ _ 
u ' 4 ' 6 -trimethylphenyl) urea 
mp : 14 6-14 7°c 

IR (KBr) : 2924, 2856, 1628, 1504, 1327, 1246 cm"! 

NMR {CDClo, 5) : ] 40-2 10 mjb 

3 *-^ u ^- 10 (12 h, m) , 2.03 (6H, s) 

2-23 (3H, s), 4.30-4.50 (IH, m) , 4.51 (2H s) ' 
5^7 (IH, s), 6.83 (2H, s) , 6.95-7.13 (4H, m) \ 
7.35-7.50 (2H, m) , 7.53-7.65 (2H, m) 
APCI-MASS (m/z) : 525 (M+H + ) 

- U, 4, 6-trimethylphenyl)urea 
mp : 125-12 6°C 

IR (KBr) : 3323, 2922 , 2854/ lg2 ^ 

NMR (CDCI3, 5) : 1.38-2.10 (12H, m) , , . 99 (6H , s) 
2-22 (3H, s), 4.33-4.50 (IH, m) , 4.46 (2F s) 
5-46 (IH, s), 5.98 (2H, s), 6.47 (1 H , dd/ J=8 ' 3 
2^4Hz), 6.56 (IH, d, J=2.4Hz), 6.76 (1 H , d 
J-8.3HZ), 6.81 (2H, s), 6.90-7.00 (2H, m',,' 7 ? 6 - 
7-38 (2H, m) 
APCI-MASS (m/z) : 501 (M+H + ) 

(5) 1-Cycloheptyl-l- [4- (3, 5-di-tert-but vl-4- 
methoxymethoxyphenoxy) ]benzyl-3- (2,4, 6- 
trimethylphenyl ) urea 

35 IR (KBr) •' 34 ° 6 ' 3323 ' 2956 ' 2924, 2862, 1641, l 589 

1504 cm" 1 
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NMR (CDCI3, 5} : 1.41 (18H, s) , 1.4-2.2 (14H, m) , 

1.99 (6H, s), 2.22 (3H, s), 3.62 and 3.65 (total 
3H, s), 4.3-4.5 (1H, m) , 4.46 (2H, s), 4.86 and 
4.92 (total 2H, s), 6.80 (2H, s), 6.95-7.1 (4K, 
5 m) , 7.4-7.5 (2H, m) 



{ 6 ) 1-Cycloheptyl-l- [4- (4-f luorophenoxy ) phenyl ] -3- (2, 4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3425, 2925, 2860, 1670, 1610, 1500 cm -1 
10 NMR (CDCI3, 6) : 1.3-1.7 and 1.9-2.1 (12H, m) , 2.12 

(6H, s) , 2.22 (3H, s), 4.45-4.65 (1H, m) , 5.30 
(1H, br s), 6.82 (2K, s), 7.0-7.3 (8H, m) 
APCI-MASS (m/z) : 461 (M+H + ) 



15 (7) 1-Benzyl-l- [4- (4-f luorophenoxy) benzyl ] -3- (2, 4, 6- 

trimethylphenyl ) urea 

IR (KBr) : 3307, 3062, 3030, 2918, 1633, 1608, 1510, 
14 97 cm" 1 

NMR (CDCI3, 6) : 2.00 (6H, s), 2.22 (3H, s), 4.62 
20 (4H, s), 5.68 (1H, s), 6.82 (2H, s), 6.9-7.1 (6H, 

m) , 7.3-7.45 (7H, m) 
APCI-MASS (m/z) : 469 (M+H + ) 



(8) 1-Pentyl-l- [4- ( 4-f luorophenoxy) benzyl ] -3- (2, 4, 6- 
25 trimethylphenyl ) urea 

IR (KBr) : 3292, 2958, 2920, 2856, 1632, 1608, 
14 98 cm -1 

NMR (CDCI3, 5) : 0.90 (3H, t, J=6.3Hz), 1.25-1.45 

(4H, m) , 1.6-1.8 (2K, m) , 2.09 (6H, s), 2.30 (3H, 
30 s), 3.39 (2H, t, J=7.4Hz), 4.55 (2H, s), 5.74 

(IK, br s), 6.84 (2K, s) , 6.9-7.1 (6H, m) , 7.30 
(2H, d, J=8.4Hz) 
APCI-MASS (m/z) : 44 9 (M+H + ) 



35 



(9) 1-Cyclohexyl-l- [4- ( 4-f luorophenoxy ) benzyl ] -3- (2, 4, 6- 
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trimethylphenyl) urea 

IR (KBr) : 3296, 2958, 2922, 2890, 1624, 1520, 

1487 cm -1 

NMR (CDC1,, 5) • 1 n nnu 

3' o) . 1.3 2.0 (10ri, m), 1.99 (6K, s) , 2 22 

<3H, s), 4.25-4.45 (1H, m) , 4.47 (2H , s) , 5 54 
<1H, br s), 6.81 (2H, s), 6.9-7.1 (6H, m , , 7. 35 
(2H, d, J=8.5Hz) 
APCI-MASS (m/z) : 461 (M+H + ) 

(10) 1-Cyclopentyl-l- [4- (4-f luorophenoxy) benzyl] -3- (2, 4, 6- 
trimethylphenyl ) urea 

(KBr, : 3,00, 3304, 3074, 2933, 2850, X657, 1608, 
1495 cm -1 

NMR (CDC1 3 , 6) : 1.5-I.8 and 2.0-2.15 (8H , m) , 2 . 00 
(6H, s), 2.22 (3H, s), 4.47 (2H, s), 4.7-4 9 (IK 
»), 5.35 (1H, br s), 6.82 (2H, s)/ 6.9.7^ ( 6H 
m), 7.33 (2H, d, J=8.5Hz) 
APCI-MASS (m/z) : 447 (M+H + ) 

(ID 1 - C ycloheptyl-l- f 4- (4 -fi uorophenoxy)ben2yl] _ 3 _ (2 ^ /6 _ 
trif luorophenyl) urea 

IR (KBr) : 3284, 2929, 2858, 1633, 1612, 1516, 
1497 cm -1 

NMR (CDCI3, 5) : 1.4-2.1 (12H, m) , 4.25-4.4^. (1 H 

<-50 (2H, s), 5.58 (1H, s), 6.55-6.7 (2K ,' m) , 
6-9-7.1 (6H, m), 7.25-7.4 (2H, m) 
APCI-MASS (m/z) : 487 (M+H + ) 

(12) 1-Benzyl-i- [3- (pyrazol-3-yl ) benzyl ] -3- (2, 4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3404, 3207, 3060, 3029, 2967, 2918, 2858, 

1635, 1608, 1510 cm -1 
NMR (DMSO-d 6 , 5) : 2.09 (6H, S ), 2 .21 (3H, s), 4.57 
(2H, s), 6.0-6.05 (1H, m) , 6.84 (2H, S ), 7.2-7 5 
<7H, m), 7.65-7.8 (3H, m) , 7.87 (i K , S ), 12.89 
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(1H, br) 

APCI-MASS (m/z) : 425 (M+H + ) 



(13) 1 -Benzyl- 1- [3- (pyrazol-3-yl ) benzyl ] -3- (2,4,6- 
5 rrif luorophenyl ) urea 

IR (KBr) : 3246, 1637, 1522 cm" 1 

NMR (DMSO-d 6 , 5) : 4.54 (4H, s), 6.65 (1H, br s) , 
7.2-7.5 (4H, m) , 7.7-7.9 (3H, m) , 8.47 (1H, br 
s), 12.90 and 13.34 (total 1H, br s) 
10 APCI-MASS (m/z) : 437 (M+H + ) 



(14 ) 1-Cycloheptyl-l- [3- (pyrazol-3-yl ) benzyl ] -3- (2,4,6- 
trif luorophenyl ) urea 

IR (KBr) : 3226, 3062, 2927, 2858, 1635, 1612, 
15 1518 cm -1 

NMR (DMSO-d 6 , 6) : 1.4-1.9 (12K, m) , 4.0-4.2 (1H, m), 
4.55 (2H, s), 6.63 (1H, d, J=1.9Hz), 7.15-7.5 
(4H, m) , 7.6-7.8 (3H, m) , 8.10 (1H, br s) 
APCI-MASS (m/z) : 44 4 (M+H + ) 

20 

(15) 1-Cyclohexyl-l- [3- (pyrazoi-3-yl ) benzyl ] -3- (2, 4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3226, 2929, 2856, 1635, 1608, 1510 cm -1 
NMR (DMSO-dg, 5) : 1.3-1.8 (10H, m) , 2.08 (6K, s), 
25 2.20 (3H, s), 4.0-4.2 (1H, m) , 4.57 (2H, s), 6.62 

(1H, br s), 6.83 (2H, s), 7.2-7.45 (2H, m) , 7.55- 
7.85 (3H, m) , 12.86 (1H, br s) 
APCI-MASS (m/z) : 417 (M+H + ) 



30 (16) 1-Cyclopentyl-l- [3- (pyrazol-3-yl) benzyl] -3- (2, 4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3188, 2956, 2870, 1635, 1608, 1510 cm -1 
NMR (DMSO-d 6 , 5) : 1.4-1.9 (12H, m) , 2.08 (6H, s), 
2.20 (3H, s), 4.45-4.6 (1H, m) , 4.56 (2H, s), 
35 6.63 (1H, br s), 6.83 (2H, s), 7.15-7.45 (2K, m) , 
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7-55-7.85 (5H, m) , 12.87 (1H, br s] 
APCI-MASS (m/z) : 4 03 (M+H"*" ) 

(17) l-Cycloheptyl-l- [3 - (1 - tritylpyra2ol . 4 _ yl)bsnzyi] _ 3 _ 
(2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 3408, 3323, 3059, 3030, 2924, 2856, i 645 
1608, 1562 cm -1 

NMR (DMSO-d 6 , 6) : !. 4-1.9 (12H, n , , 2.00 (6H, s) 
2-20 (3H, s), 4.0-4.2 (1H, m) , 4.48 (2H, s), 6 
(2H, s), 7.1-7.5 (19H, m) , 7.70 (in, s), 8 02 
(1H, s) 

APCI-MASS (m/z) : 673 (M+H+) 

(18) l-Cycloh«ptyl-l- I 4-(i-tritylpyra2ol-4-yI,b.n«yl]- 3 - 
(2, 4, 6-trimethylphenyl) urea 

IR (KBr ) : 3406, 3323, 3057, 3030, 2924, 2854, 1640 
1568 cm -1 

NMR (DMSO-dc, 5) • i ao-o n , - 

"6' - 1.40-2.0 (i2H, m) , 2.08 (6H, s) 

2-20 (3H, S ), 4.05-4.25 (1H, m) , 4 .47 (2H, s) 
6 ; 83 (2H ' S) ' 7 -05-7.15 (5H, m), 7.25 (2K, d/ 
J-8.2KZ), 7.3-7.4 (11H, m) , 7.49 (2H, d, 
J=8.2Hz), 7.78 (1H, s), 8.07 ;i K , s) ' 
APCI-MASS (xn/z) : 673 (M+H + ) 

(19) 1 -Cycloheptyl-l-f3-(l- m ethylpyr£zol-4-yl) be nzyli-3- 
(2, 4, 6-trimethylphenyl ) urea 

IR (KBr) : 3408, 2924, 2856, 1637, 1610, 1497, 
1234 cm -2 

NMR (CDC1 3 , 5) : 1.38-2.10 (12H, m) , 1 . 98 (6 „ s} 
2-20 (3H, s), 3.95 (3K, s), 4.36-4.56 (1H, m) ' 
4-52 (2H, s), 5.48 (IH, s), 6.78 (2H, S ), 7.20- 
7-52 (4K, m), 7.62 (1H, s), 7.75 (IK, s) 
APCI-MASS (m/z) : 445 (M+H + > 

(20) l-Cycloheptyl-l- [ 3-(l- m ethylpyrazoi-3-yl) b enzyl3-3- 
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(2,4, 6-trimethylphenyi ) urea 
mp : 142-143°C 

IR (KBr) : 3346, 2924, 2854, 1630, 1502, 1246 cm" 1 
NMR (CDC1 3 , 5) : 1.35-2.10 (12H, m) , 1.97 (6K, s), 
5 2.19 (3H, s), 3.95 (3H, s), 4.38-4.58 (1H, m) , 

4.55 (2H, s), 5.49 (1H, s), 6.53 (IK, d, 
J=2.2Hz), 6.77 (2K, si, 7.30-7.50 (3H, m) , 7.65- 
7.88 (2K, a) 
APCI-MASS (m/z) : 445 (M+H + > 

10 

(21 ) 1-Cycloheptyl-l- [ 3- ( l-methylpyrazol-5-yl ) benzyl ] -3- 
(2,4, 6-trimethylphenyi ) urea 

mp : 171-172°C 

IR (KBr) : 3307, 2924, 2856, 1626, 1506, 1254 cm" 1 
15 NMR (CDCI3, 5) : 1.38-2.10 (12H, m) , 2.00 (6K, s), 

2.21 (3H, s), 3.89 (3H, s), 4.30-4.50 (1H, m) , 
4.57 (2H, s), 5.46 (1H, s), 6.29 (1H, ci, 
J=1.9Hz), 6.80 (2H, s), 7.25-7.56 (5H, m) 
APCI-MASS (m/z) : 445 (M-rH + ) 

20 

(22) 1-Cycloheptyi-l- [3- ( imidazol-4-yl ) benzyl] -3- (2, 4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3140 (br) , 2924, 2856, 1535, 1608, 1457 cm 
NMR (DMSO-d 6 , 6) : 1.25-1.90 (12H, m) , 2.07 (6H, s), 
25 2.20 (3H, s), 4.07-4.27 (1H, m) , 4.52 (2H, s), 

6.82 (2K, s), 7.08-7.80 (7H, m) , 12.13, 12.53 
(total IK, each br) 
APCI-MASS (m/z) : 431 (M+K + ) 

30 (23) 1-Cycloheptyl-l- [4- (5-methyl-l, 3, 4-oxadiazol-2- 
yl ) benzyl ] -3- (2, 4, 6-trimethylphenyl ) urea 
mp : 123-124°C 

IR (KBr) : 3319, 2924, 2856, 1622, 1500, 1243 cm" 1 
NMR (CDC1 3 , 5) : 1.35-2.10 (12H, m) , 2.04 (6H, s), 
35 2.22 (3H, s), 2.62 (3K, s), 4.20-4.40 (IK, m) , 
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'•59 (2H, m), 7.98-8.08 (2H, m) 
APCI-MASS (m/z) : 447 (M+H + ) 

1 ^yc 1 ^-Ptyl-l-£4-(5- aMt hyl-«-l # 2,4-tri.zol-3- 
yl ) benzyl J -3- (2, 4 , 6- trimethylphenyl ) urea 
mp : 142-145°C 

» (KBr) : 26 00-3700 (br) , 2924 , 2856 _ 1633< ^ 

1558, 1504, 1238 cm" 1 

10 (CDC1-,, 5) • i ■30O-.C 

^3' ©J . 1.38-2.15 (12H, m) , 1. 90 (6K , s) 

2.27 (3H, s), 2.16 (3H, s), 4.37-4.57 (1H , n , ' 

-53 (2H, s) , 5.59 ( 1H, s) , 6.71 (2H , 

'•57 (2H, m), 8.05-8.17 (2H, m) 

APCI-MASS (m/z) : 446 (M+H + ) 

(25) l-Cycloheptyl-l- r 4- ( 4-benz y i-5- me thyl-4H-i 2 4- 

trxazol-3-yl) benzyl ] -3- (2, 4, 6-trime thylpheny i ) urea 
mp : 193-194°C 

20 ^ (KBr> : 3296 ' 292 - 2856, 1626, 1506, 1252 

847 cm -1 

NMR (CDCl q/ 5) • l m-? nc /-.-»» 

3' • 1-35 2.05 (12H, m), 2.00 (6F, S ) 

2-21 (3H, S ), 2.39 (3H, s), 4.20-4.40 (l K , m) ' 

-55 (2H, s), 5.15 (2H, S ), 5 .43 (l H , s) , 6 . 80 

25 ( ' S) ' 6 - 90 - 7 '05 (2H, m), 7.30-7.60 (7K, m) 

25 APCI-MASS (n/2) : 5 36 (M + H + ) 

(26) ^c^^ 

(2 ' 4 ' 6- trimethylphenyl) urea 
mp : 175-176°C 

30 " <KBrl : 3327 < 2922, 2856, 1628, 1500, 1,55 e»-l 

NMR (DMSO-d 6 , 6, : 1.30-1.90 (12H, B) , 2 .09 , 6P .. 
2.20 (3H, s), 4.12-4.30 (IK, m) , 4.4, (3H 
4.59 ,2H, s,, 6.83 ,2H, 7 . 40 . 7 . 65 ,3,/ ' 

7 - 85 ' 7 - 95 (1H. m), 8.06 (1H, s> 
35 APCI-MASS (m/z) : 447 ( M +H*) 
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(27) 1-Cycloheptyl-l- [3- ( 1 -methyl- lH-tetrazol-5-yl ) benzyl ] 
3- (2, 4, 6-trimethylphenyl ) urea 

mp : 171-173°C 

IR (KBr) : 3323, 2924, 2854, 1626, 1502, 1444, 
5 1254 cm" 1 

NMR (DMSO-d 6 , 5) : 1.40-1.90 (12H, m) , 2.06 (6H, s), 
2.20 (3H, s), 4.16 (3H, s), 4.10-4.28 (1H, m) , 
4.59 (2H, s), 6.83 (2H, s), 7.54-7.80 <5H, m) 
APCI-MASS (m/z) : 447 (M+H + ) 

10 

(28) 1-Cycloheptyl-l- [4- (1,2, 4-lH-triazol-l-yl ) benzyl ] -3- 
(2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 3310, 2924, 2856, 1639, 1518, 1277, 
1147 cm -1 

15 NMR (CDC1 3 , 5) : 1.40-2.10 (12H, m) , 2.07 (6H, s), 

2.22 (3H, s), 4.20-4.40 (1H, m) , 4.58 (2H, s), 
5.49 (1H, s), 6.82 (2K, s), 7.50-7.60 <2H, m) , 
7.64-7.74 (2H, m) , 8.11 (IK, s), 8.55 (1H, s) 
APCI-MASS (m/z) : 432 (M+H + ) 

20 

(29) 1-Cycloheptyl-l- [4- (1,2, 3-lH-triazol-l-yl ) benzyl ] -3- 
(2,4, 6-trimethylphenyl ) urea 

IR (KBr) : 3331, 2924, 2856, 1637, 1498, 1319, 1234, 
1034 cm" 1 

25 NMR (CDCI3, 6) : 1.40-2.10 (12H, m) , 2.07 (6H, s), 

2.22 (3H, s), 4.20-4.38 (1H, m) , 4.60 (2H, s), 
5.55 (1H, s), 6.83 (2H, s), 7.52-7.61 (2H, m) , 
7.70-7.80 (2H, m) , 7.86 (1H, s), 8.00 (1H, s) 
APCI-MASS (m/z) : 432 (M+H + ) 

30 

(30) 1-Cycloheptyl-l- [4- (2H-1, 2, 3- t r iazol-2-yl ) benzyl ] -3- 
(2,4, 6-trimethylphenyl) urea 

mp : 157-158°C 

IR (KBr) : 3311, 2924, 2856, 1626, 1512, 1255, 955, 
35 847 cm" 1 
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™* <CDC1 3 , 5 ) : x.w-2.10 U2H, . 2 . 04 , 6H , „ 

2-21 OH, s), 4.25-4.45 (1H, m) , 4.57 ,2H, s) ' 

S-51 (1H, 6 . 8I (2H< s)/ 7 . 48 . 758 (2H _ ' 
'•82 (2H, s), 8.04-8.14 (2H, m) 
APCI-MASS (m/z) : 432 (M+H+) 

(3D l-^cloheptyl-I-^-H-.ethylpipera,^^.^,^ 
(2,4, 6-trimethylphenyl) urea 

» Mr) : 3390, 3335, 2925, 2855, 2795, 2360, ,645 

1610, 1515 cm" 1 
NMR (DM SO-d 6 , 5, : U-l., (1 2H, m, , 2 . 05 (6H , „ 

2-20 ,6H, 2.4-2.5 ,4H, m, , 3.05-3.15 ,«„.'„ 

(2H, d, J-8.5HZ), 7.16 , 2H , d, J-8.5HZ), 7 34 
(1H, br s) 

APCI-MASS (m/z) : 4 63 (M+H + ) 

(32) 1-Cycloheptyl-l- [4- ( 4-methylsul f onylaminophenyl ) - 
benzyl ] -3- ( 2 , 4 , 6-trimethylphenyl ) urea 

TP IVD^I 



20 IR (KBr) 



3400, 3340, 2975, 2925, 2860, 1640, 
1500 cm -1 



25 



30 



35 



NMR (DMSO-d 6 , 5) : x.3-1.9 (1 2H , m) , 2 . 08 (6F , sj 

"° (3H ' S) ' 3 - 01 (3H ' S) ' (1H, m), 4.53 

(2H, s), 6.83 (2H, s), 7.27 (2H, d, J=8.4Hz), 
7-37 ( 2H , d, J=8.4Hz), 7.53 (1H, br s), 7.55-7 7 
(4H, m) , 9.82 (1H, s) 
APCI-MASS (m/z) : 534 (M+H +j 

(33) l-Cyclohep ty i-i- [4 - [2 . (1 . trityl _ 1H _ tetra2oi _ 5 _ 
VI ) Phenyl J benzyl ] -3- (2, 4 , 6-trimethylphenyl , urea 
IR (KBr) : 3407, 3058, 3026, 2924, 2856, 1647, 1608 
14 93 cm-1 

NMR (DMSO-d fi , 5) • 1 4-1 a n?« 

6 ; A -* A * 8 (12H, m) , 2.04 (6H, s) 

2-20 (3H, s), 4.05-4.25 (1H, m) , 4.48 (2H, s, ' 
6-83 ( 2H , s), 7.04 (2K, d, J=7.9Hz), 7.23 (2H ,' d, 
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J=7.9Hz), 7.5-7.8 (5H, m) 
FAB-MASS (m/z) : 751 (M+H + ) 

(34) 1-Cycloheptyl-l- [4- (N-benzoylsulf amoyl ) benzyl ] -3- 
5 (2, 4, 6-trimethylphenyl ) urea 

IR (KBr) : 3415, 3361, 2924, 2858, 1632, 1593, 
1549 cm -1 

NMR (DMSO-d 6 , 5) : 1.4-2.0 (12K, m) , 2.07 (6H, s), 

2.20 (3H, s), 4.1-4.3 (1H, m) , 4.51 (2H, s), 6.81 
10 (2H, s), 7.2-7.4 (5H, m) , 7.53 (1H, br s) , 7.76 

(2H, d, J=8.0Hz), 7.88 (2H, d, J=8.0Hz) 
APCI-MASS (m/z) : 54 8 (M+H + ) 

(35) 1-Cycloheptyl-l- [4- (N-phenylsul fonylcarbamoyl ) benzyl ] - 
15 3- (2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 3380, 3290, 3055, 2920, 2855., 1690, 1625, 

1610, 1505 cm" 1 
NMR (DMSO-d 6 , 6) : 1.3-1.8 (12H, m) , 2.07 (6H, s), 

2.21 (3H, s), 4.1-4.25 (1H, m) , 4.53 (2H, s), 
20 6.83 (2H, s), 7.38 (2H, d, J=8.2Hz), 7.65-7.8 

(4H, m) , 7.82 (2H, d, J=8.2Hz), 8.00 (2H, d, 
J=6. 7Hz) 
APCI-MASS (m/z) : 548 (M+H + ) 

25 (36) 1-Cycloheptyl-l- [4- ( 3-pyridylmethyl ) benzyl ] -3- (2, 4, 6- 

trimethylphenyl ) urea 

IR (KBr) : 3412, 3304, 3028, 2920, 2854, 1626, 
1502 cm" 1 

NMR ( CDC1 3 , 5) : 1.4-2.1 (12H, m) , 1.95 (6H, s), 2.21 
30 (3H, s), 3.98 (2H, s), 4.35-4.55 (IK, m) , 4.48 

(2H, s), 5.42 (1H, s), 6.79 (2H, s), 7.19 (2H, d, 
J=7.7Hz), 7.15-7.25 (1H, m) , 7.35 (2H, d, 
J=7.7Hz), 7.4-7.5 (1H, m) , 8.4-8.5 (2H, m) 
APCI-MASS (m/z) : 456 (M+H + ) 



35 
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•15 



20 



25 



(37; l-Cycloheptyl-l- t 4-M-pyridyl»ethyl,benzyl,-3- (2 4 6- 
trimethylphenyl ) urea ' ' 



IR (KBr) 



3408, 3304, 3024, 2922, 2856, 1632, 1605 
1512 cm- 1 

NKR (CDC1 3 , 5) : 1.4-2.1 U 2H, , ) , 1 . 95 (6K , s) , , 2 

f2H, s), 5.42 (1H, s), 6.79 ( 2H , s), 7.09 ( , H 
dd, J-6.0, 1.6Hz), 7.20 (2H, d, J=8.1 F .) 7 37 

10 (2H ' d ' J=8 - 1K2) < (2K, dd, J= 6 .0, 1 6Hz ) 

10 APCI-MASS (m/z) : 456 (M-H + ) 

(38) l-cycloheptyl-l- (3-benzyibenzyl ) -3- (2, 4, 6- 
trimethylphenyl) urea 

IR (KBr) : 3223, 3025, 29??, ?854 lfi ?« , c „* -i 

NHR (CDCI3, 5) • i^o ' ^ 62 °' 1506 cm 1 

3' 1-4 2.0 (,2,, n) , 1.95 (6K/ s)/ 2>21 

(3H, s), 3.97 (2H, s), 4.46 (2H, 3), 4.3-4.5 rv 
»>' 5.42 (1H, s), 6.79 (2H, s), 7.1-7.35 , 9 « m 
APCI-MASS (m/z) : 455 (M+H + ) *" 



35 



(39) l-Cyclohept y i-l- [ 4-(p yr azol.l- y i me th y i)benzyl].3- 
(2, 4, 6-trimeth y iphen y l) urea 
mp : 150-151 °C 

IR (KBr) : 3307, 2922, 2856, 1628, 1508, 1,50 
750 cm -1 



NMR (CDCI3, 6) : l 38-2 OS mow 

J * J0 ^- u:> (12H, m) , 1.97 (6H/ s) 

2-21 (3H, s), 4.30-4.45 (1 H , n) , 4 . 49 (2p s) ' 

I' 3 ' i2¥ " S) ' (IK, S), 6.28 (1H, dd, J=2 :o, 

2.0HZ), 6.79 (2H, s), 7.15-7.28 (2H, m) , 7. 32- 
7 - 42 (3H ' m >' 7 -55 (1H, d, J-2.OH2J 
JU APCI-MASS (m/z) : 44 5 (M+K + ) 

(40) l-CycloheptyI-l-r4- ( imidazol-l-ylmerhyl)benzvl-3- 
(2,4, 6- trimethylphenyl ) urea 

IR (KBr) : 3329 (br) , 2924, 2856, 1637, 1504, ^34 
849, 735 cm" 1 
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NMR (CDC1 3 , 5) : 1.35-2.05 (12H, m) , 1.99 (6H, s), 
2.21 (3H, s), 4.25-4.45 (1H, m) , 4.51 (2H, s), 
5.12 (2H, s), 5.40 (1H, s), 6.80 (2K, s), 6.89 
(1H, s), 7.10 (1H, s), 7.13-7.23 (2H, m) , 7.35- 
7.45 (2H, m) , 7.61 (1H, s) 

APCI-MASS (m/z) : 445 (M+H + ) 

(41) 1-Cycloheptyl-l- [ ( 6-hydroxy-2 , 5, 7, 8-tetramethyl- 

chroman-2-yl) methyl] -3- (2, 4, 6-trimethylphenyl ) urea 
IR (KBr) : 3313, 2924, 2858, 1740, 1643, 1610, 
1510 cm" 1 

NMR (DMSO-d 6 , 6) : 1.15 <3H, s) , 1.3-2.1 (16H, m) , 
2.55-2.65 (1H, m) , 1.92 (3H, s), 1.99 (3H, s), 
2.02 (6H, s), 2.03 (3H, s), 2.21 (3H, s), 3.53 
(2H, br s), 6.83 (2H, s), 7.44 (1H, br s) 

APCI-MASS (m/z) : 493 (M+H + ) 



(42) 1-Cycloheptyl-l- [4- [N- (3, 5-di-tert-butyl-4- 
hydroxyphenyl) carbamoyl ] benzyl ] -3- (2, 4, 6- 
20 trimethylphenyl ) urea 

IR (KBr) : 3639, 3417, 3321, 2951, 2924, 2860, 1643, 

1610, 1502 cm -1 
NMR (DMSO-d 6 , 6) : 1.39 (18H, s), 1.4-1.9 (12H, m) , 

2.10 (6H, s), 2.21 (3H, s), 4.1-4.3 (1H, m) , 4.57 
25 (2H, s), 6.78 (1H, s), 6.85 (2H, s), 7.41 (2H, d, 

J=8.3Hz), 7.90 (2H, d, J=8.3Hz), 7.44 (2H, s), 
7.59 (1H, br s), 9.87 (1H, br s) 
APCI-MASS (m/z) : 612 (M+H + ) 

30 (43) 1-Cycloheptyl-l- [4- [N- ( 4- f luorophenyl ) carbamoyl ] - 

benzyl] -3- (2, 4, 6- trimethylphenyl ) urea 
IR (KBr) : 3280, 2926, 2856, 1643, 1610, 1549, 
1508 cm -1 

NMR (DMSO-d 6 , 5) : 1.4-1.9 (12H, m) , 2.11 (6H, s), 
55 2.21 (3H, s), 4.1-4.3 (1H, m) , 4.57 (2H, s), 6.85 
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(2H, s), 7.15-7.3 (2H, m> , 7.43 (2H, d, J=8.2Hz,, 
7-64 (1H, br s), 7.75-7.85 (2H, m) , 7 .90 (2H, d 
J=8.2Hz), 10.22 (1H, s) 
APCI-MASS (m/z) : 502 (M+H + ) 

(44) l-Cycloheptyl-l- [4 -fN-(4-fluorophenyl,-N- 

» (KBr, : 3321, 2951, 2923, 2860, 1638/ 1606 cm"! 
NMR {DMSO-d^, 5) • i o 
10 6 ' ^ * X ' 4 1 ' 8 (12h ' «), 2.01 (6H, s), 

2 - 2 ° (3H ' S) ' 3 - 3 ° < 3H ' 4-0-4.2 (1H, m), 4.42 

C2H, s), 6.82 (2H, s)/ 7.05-7.3 (8H, m) , 7.47 
(1H, br s) 
APCI-MASS (m/z) : 516 (M+H + ) 



15 



20 



(45) 1-Cycloheptyl-l- [4- [ (2, 4-dioxothiazolidin-5- 

yl ) methyl ] benzyl J -3- (2 , 4 , 6-trimethylphenyl ) urea 
I* (KBr) : 2931, 2858, 2765, 1753, 1709, 1689, 1606, 

1632, 1564, 1535, 1502, 1481 cm" 1 
NMR (DMS0-d 5 , 6) : 1.4-2.1 (12H, m) , 2 .05 (6H, s) 

2-20 (3H, s), 3.0-3.2 (1H, m) , 3.3-3.45 (l H , m) , 
4-0-4.2 (1H, m), 4.47 (2H , s) , 4.85-5.0 (1H, m) 

°; 82 (2H ' S) ' ? - 19 (2H - d - J=8.2Hz), 7.25 (2K, d 
J-8.2HZ), 7.44 (1H, br s), 12.3 (l H , br) 
APCI-MASS (m/z) : 4 94 (M+H + ) 

(46) l-Cycloheptyl-l- [ 4- [ ( 2 ,4-dioxothiazolidin-5- 

vlidene ) methyl ] benzyl] -3- (2, 4, 6- trxmethylphenyl ) urea 
IR (KBr) : 3410, 3122, 2924, 2958, 2758, 1743, 1707, 

1603, 1504 cm -2 
NMR (DMS0-d 6 , 6) : 1.4-1.9 (12H, m) , 2.08 (6H, s), 

2-21 (3H, s), 4.1-4.3 (1H, m) , 4.54 (2H, s), 6 84 
(2H, s), 7.44 (2H, d, J=8.3Hz), 7.56 (2H, d, 
J-8.3HZ), 7.61 (1H, br s), 7.77 (1H , s)/ ^ 60 
(1H, br) 

35 APCI-MASS (m/z) : 492 (M+H + ) 



25 



30 
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(47) 1-Cycloheptyl-l- [4- (2-cyanophenyl ) benzyl] -3- (2, 4, 6- 
trimethylphenyl ) urea 

IP. (K3r) : 3410, 3330, 2925, 2855, 2225, 1640, 1610, 
1500 cnT 1 

5 NMR (CDC1 3 , 5) : 1.5-1.8 (12H, m) , 2.02 (6H, s), 2.21 

(3H, s), 4.35-4.55 (IK, m) , 4.58 (2K, s), 5.49 
(1H, s), 6.80 (2K, s), 7.4-7.8 (8H, m) 
APCI-MASS (m/z) : 466 (M+H + ) 



10 Example 2 3 

The following compounds were obtained according to a 
similar manner to that of Example 7, 8, 9, 10, 13, 14, 15, 
16 or 17. 



15 (1) 1-Cycloheptyl-l- [4- (4 ' -chlorophenoxy) benzyl ] -3- [2, 4- 

bis (methyl thio) -6-methylpyridin-3-yl ] urea 
IR (KEr) : 3371, 2924, 2856, 1662, 1589, 1564, 1506, 
1485 cm -1 

NMR (DMSO-d 6 , 6) : 1.35-1.9 (12H, m) , 2.39 (6H, s), 
20 2.44 (3H, s), 4.0-4.2 (1H, m) , -4.46 (2H, s), 6.86 

(IK, s), 6.95-7.1 (4H, m) , 7.35-7.5 (4K, m) , 7.84 
(IK, br s) 
APCI-MASS (m/z) : 556 (M+H + ) 



25 (2) 1-Cycloheptyl-l- [4- ( 4- f iuorophenoxy) benzyl ] -3- [2, 4- 

bis (methylthio) - 6-methylpyridin-3-yi ] urea 
IR (KBr) : 3313, 2955, 2924, 2872, 1655, 1564, 
14 97 cm" 1 

NMR (DMSO-d 6 , 5) : 1.4-1.9 (8H, m) , 2.39 (6K, s), 
30 2.44 (3K, s), 4.3-4.5 (1H, m) , 4.47 (2K, s), 6.86 

(1H, s), 6.9-7.1 (4K, m) , 7.15-7.35 (4K, n) , 7.S7 
(IK, s) 

APCI-MASS (m/z) : 512 (M+H + ) 



35 



(3) I-Cycloheptyl-1- ( 3-phenoxybenzyl ) -3- [2, 4- 
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bis (methylthio) -6-methylpyridin-3-yl ] u-ea 

IR (KBr) : 3294, 2924, 2954, 1740, 1635, 1562, 

1433 cm -1 

NMR (DMSO-ti,-, 5' ■ i t_o n rn u 

"6' °< . 3-2.0 U2H, raj , 2.32 (6H, c * 

2-43 (3H, s;, 4.0-4.2 (1H, m) , 4.47 (2H, s)7 6 
(1H, s), 6.9-7.45 (9H, m) , 7.84 (IK, b- s< 
APCI-MASS (m/z) : 522 (M+H + ) 



(4 



l-Cycloheptyl-l- [ 3-(4-fluorophenoxv)benzyl ] -3- [ 2 4- 
bis (methylthio) -6-methylpvriain-3-yl J u-ea 
IR (KBr) : 3332, 3066, 2926, 2856, 1664, 1608, 1564, 
14 97 cm -1 

NMR (CDC1 3 , 6) : 1.45-2.05 (1 2K , m> , 2.34 (3H, s) 
2-^5 (6H, s), 4.15-4.4 (1H, m) , 4.54 (2H, s) 
5.46 (1H, s), 6.53 (IK, s), 6.85-7.4 (8H, a , ' 

(5) 1 -^-DiiBethylaminobenzyl,-i-f3-(py ra zol-3-yl) b enzyn- 
3 (2, 4, 6-trifluorophenyl) urea 

IR (KBr) : 2600-3650 (br) , 1635, 1614, 1522, 1448, 
13 52 cm - 

NMR (DMSO-d*, 5) • 9 00 , _„ 

6' u; • ^.«d (oH, s) , 4.3 8 (2H, s), d 47 

(2H, s), 6.55-6.77 (3H, m) , 7.08-7.83 (9H,' rV _ 
8-39 (1H, s)/ 12 . 89 , 13 . 33 (tQCal eac ^ 

APCI-MASS (m/z) : 4 80 (M+H + ) 

(6) 1- (2, 3, 5, 6-Tetrahydro-4H-pyran-4-yl) -1- [4- (4 - 

fluorophenoxy) benzyl ] -3- [2, 4-bis (methylthio) -6- 
methylpyridin-3-yl ] urea 

IR (KBr) : 3294, 3064, 2956, 2926, 2848, 1655. 156?, 
14 97 cm -1 

NMR (DMSO-c 6 , 5) : 1.55-1.85 (4H, m) , 2.40 (6H, s) , 
2.45 (3K, s), 3.3-3.5 (2K, n) , 3.8-3.9 (2H, r ;' 
4-1-4.3 (1H, m), 4.51 (2H, s), 6.87 (iHf s) '/ 5 ' 9 - 
7-4 (8K, m) , 7.98 (1H, br s) 
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(7) 1- (2-Phenylethyl) -1- [4- ( 4- f luorophenoxy ) benzyl] -3- 
[2, 4-bis (methyl thio) -6-methylpyridin-3-yl ] urea 

IR (KBr) : 3294, 3062, 3026, 2924, 1655, 1562, 
1497 cm -1 

5 NMR (CDC1 3 , 6) : 2.40 (3H, s), 2.48 (3H, s), 2.51 

(3H, s), 3.01 (2H, t, J=7.8Hz), 3.61 (2H, t, 
J=7.8Hz), 4.43 (2H, s), 5.65 (1H, br s) , 6.64 
(1H, s), 6.9-7.1 (6H, m) , 7.2-7.35 (7H, m) 
APCI-MASS (m/z) : 548 (M+H + ) 

10 

(8) 1- (2-Ethoxyethyl) -l-[4- ( 4-f luorophenoxy ) benzyl ] -3- 
[2, 4-bis (methyl thio) - 6-methylpyridin-3-yl ] urea 

IR (KBr) : 3298, 3063, 2976, 2926, 2881, 2856, 1664, 
1562, 1495 cm" 1 

15 NMR (DMSO-d 6 , 5) : 1.12 (3H, t, J=6.9Hz), 2.40 (6H, 

s), 2.45 (3H, s), 3.46 (2H, q, j=6.9Hz), 3.4-3.65 
(4H, m) , 4.54 (2H, s), 6.87 (1H, s), 6.93-7.4 
(8H, m) , 7.9 (1H, br s) 
APCI-MASS (m/z) : 516 (M+H + ) 

20 

(9) 1-Benzyl-l- ( 3-phenoxybenzyl ) -3- [2, 4-bis (methylthio) -6- 
methylpyridin-3-yl ] urea 

IR (KBr) : 3404, 3032, 2997, 2922, 1668, 1610, 1562, 
1500, 1452 cm -1 

25 NMR (DMSO-d 6 , 5) : 2.35 (6H, s), 2.43 (3H, s), 4.44 

(2H, s), 4.47 (2H, s), 6.86 (1H, s), 6.9-7.45 
(14H, m) , 8.24 (1H, br s) 
APCI-MASS (m/z) : 516 (M+H + ) 



30 (10) 1-Benzyl-l- [3- ( 4-f luorophenoxy ) benzyl] -3- [2, 4- 
bis (methylthio) -6-methylpyridin-3-yl ] urea 
IR (KBr) : 3298, 3062, 3028, 2922, 1662, 1564, 
1498 cm" 1 

NMR (CDCI3, 5) : 2.36 (3H, s), 2.46 (6H, s), 4.61 
35 (2H, s), 4.62 (2H, s), 5.66 (1H, s), 6.85-7.4 
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(13H, m) 

APCI-MASS (m/z) : 534 (M+H + ) 

(ID 1 - c ycloheptyl-l- [ 3-(pyrazol-3-yl,benzyl]-3-[2,4- 
bis(methylthio)-6-methylpyridin-3-yl]urea 
IR (KBr ) : 3211, 3061, 2924, 2856, 1643, 1564, 1531 
1485 cm -1 

NMR (DMSO-d 6 , 5) : 1.4-1.9 (12H, B , , 2.39 (6H, 5) 

2-45 (3H, s), 4.0-4.2 (IH, m) , 4 . 52 (2H, s), 6 6- 
6-7 (IH, m), 6.86 (IH, s), 7.2-7.9 (6H, m, , 12.85 
(IH, br s) 

APCI-MASS (m/z) : 4 96 (M+H + ) 

(12) l-Ben Zy l-i- r 3-(i- m ethylpy r azol-3- y i)benzyl]-3- [2 4- 

bis(methylthio)-6-methylpyridin-3- y l]urea 
mp : 165-166°C 

IR (KBr) : 3280, 2922, 1643, 1562, 1500, 1435 cm"! 
^R (CDCI3, 6) : 2.36 (3H, s), 2.46 (6H, s), 3.95 

(3H, s), 4.66 (4H, s), 5.70 (IH, s), 6.57 (l K , d 
J=2.3Hz), 6.61 (IH, s), 7.22-7.45 (8H, m, , 7.72- 
7.80 (2H, m) 
FAB-MASS (m/z) : 504 (M+H + ) 

(13) l-Benzyl-i- [ 3-(i- m eth y ip yr azol-5-yl ) benzyl]-3- [ 2,a- 
bis (methyl thio) - 6-meth y i Pyr idin-3- y i ] urea 
IR (KBr) : 3280, 2922, 1649, 1562, 1500, 1431, 
1390 cm _ l 

NMR (CDCI3, 6) : 2.35 (3H, s), 2.45 (3H, s), 2.46 
(3H, s), 3.88 (3H, s), 4.64 (2H, s), 4.71 (2H , 
«)/ 5.70 (IH, s), 6.32 (IH, d, J=1.9Hz), 6.61 
(IH, s), 7.20-7.55 (10H, m) 
FAB-MASS (m/z) : 504 (M+H + ) 

(14) l-Benzyl-l- [4 - ( i- m ethyl P yrazol-3-yl)benzyl]-3- [2 ,4- 
bis (meth y lthio)-6-meth y l pyr idin-3- y i]urea 
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IR (KBr ) : 3305, 2922, 1659, 1564, 1489, 1338, 
1227 cm" 1 

NMR {CDC1 3 , 5) : 2.38 (3H, s), 2.47 (3H, s) , 2.49 
(3H, s), 3.96 (3H, s), 4.63 (4H, s), 5.71 (1H, 
s), 6.54 (1H, d, J=2.3Hz), 6.62 (1H, s), 7.25- 
7.47 (8H, m) , 7.75-7.85 (2H, m) 

APCI-MASS (m/z) : 504 (M+H + ) 

(15) 1-Eenzyl-l- [4- ( l-methylpyrazol-5-yl ) benzyl ] -3- [ 2 , 4- 
bis (methylthio) -6-methylpyriciin-3-yl j urea 

IR (KBr) : 3286, 2922, 1657, 1562, 1495, 1389 cm" 1 
NMR (CDCI3, 5) : 2.40 (3K, s), 2.47 (3H, s), 2.49 
(3H, s), 3.90 (3H, s), 4.66 (2H, s), 4.69 (2H, 
s), 5.71 (1H, s), 6.31 (IK, d, J=1.9Hz), 6.63 
(1H, s), 7.25-7.51 (9H, m) , 7.52 (1H, d, J=1.9Kz) 
APCI-MASS (m/z) : 504 (M^H + ) 

(16) 1-Benzyl-l- [4- (pyrazol-3-yl ) benzyl ] -3- [2,4- 
bis (methylthio) - 6-methylpyridin-3-yl ] urea 
mp : 150-152°C 

IR (KBr) : 3400, 3215, 2922, 1649, 1560, 1487, 
1228 cm -1 

NMR (DMSO-d 6 , 5) : 2.44 (6H, s), 2.47 (3H, s), 4.46 
(4H, s), 6.72 (1H, s), 6.90 (1H, s), 7.22-7.9C 
(10H, m) , 8.30 (1H, s), 12.87, 13.27 (tonal IK, 
each br) 

APCI-MASS (m/z) : 4 90 (M+H + ) 

(17) 1-Cycloheptyl-l- [4- (pyrazoI-3-yl ) benzyl ] -3- [2, 4- 
bis (methylthio) -6-methylpyridin- 3-yl ] urea 

mp : 174-175°C 

IR (KBr) : 2690-3700 (br), 2924, 2856, 1637, 

1564, 1484, 1340, 1207, 804 crr -1 
NMR (DMSO-d 6 , 5) : 1.30-1.90 (12K, m) , 2.41 (6K, s), 
2.45 (3H, s), 3.95-4.15 (IK, m) , 4.49 (2K, s), 



10 
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i 6 2 6 8 7 o (1 i H ;" rs) ' 6 ' 86 (1H ' s, ' 7 — 7 .*3 (6H . m) , 

12.80, 13.19 (total 1H, each br) 
APCI-MASS (m/z) : 496 (M+H + ) 

as; ^_ 

bls ^thylthio)-6- me thylp yridin _3- ylJurea " 
™P : 170-173°C 

» 'KB,) : 3394, 3250, 3101, 2920 , 1664 , ^ ^ 
1223 cm"! ' 
- ™S0- d 5, : 2.42 (6H , s) , 2 . 4? (3H< s 

t3H. 4.41 ,2H, s) , 4. ,5 (2H . „. 6 . 67 (1 far 

«.a.-7 03 ,3H, ni , 7.13-7.90 (7 „, „,,,., 
(1H, s), 12.89, 13.30 (total 1H, each br) 
APCI-MASS (a/z) : 520 (M+H+) 

(15. l-<4-Fluorobenz yl ,-i- t3 _ (pyrazol t _ 

bis^ethylthiol-e-methylpyriCin^-yl,^ 
™P : 166-168°C 

« <KBr, : 3390 , 3257i 2920 _ 1653 _ ^ 
1227 cm-1 

<«SO-d 6, : 2 . 42 (6H , s) , 2 . 46 (3H _ s) 
<2H S), 4.49 , 2H , s) , 6 . 66 (1H , ^ j. 2 . 0H2)j 
^•30 ,1H, s>, 7.1 2 -7.45 ,6H. , 7.60-7.90 
III 8 - 3 ° ' 1H ' = >< 12 - 85 ' 13-30 .total 1H, ea ch" 
APCI-MASS (m/z) : 508 (M+H + ) 

(20, 1 -'^-^t h yla mi nooen Z yl,-l- ( 3-, pyrazol _3- yllben2ylJ . 
3- [2, 4-bxs ("ethylthiol -6- n ethyl P yridin-3-yl J urea 
mp : 185-188-c 

» ' KBr ) : 3236. 2922, 1633, 1612, 15 24, 148 7, , 3 3S 
1219 cm -1 

NMR ,D„SO-d 6 , 5 , : 2 . 42 (6H , 2 . 4? ^ ^ 2 

(6H ... 4.35 ,2H. br s), 4.4 2 , 2 „, br „, ^ 
"5-76 (3H, m>, 6.90 (IK, s), 7.10-7.90 (7H. m) 
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8.23 (1H, s), 12.89, 13.30 (total 1H, eachbr) 
APCI-MASS (m/z) : 533 (M+H + ) 

(21 ) 1-Benzyl-l- [4- ( 1 -me thylpyrazol-4-yl ) benzyl ] -3- [2,4- 
5 bis (methyl thio) -6-methylpyridin-3-yl ] urea 

mp : 224-225°C 

IR (KBr ) : 3217, 2922, 1655, 1566, 1498, 1456, 1228 
806 cm -1 

NMR (DMSO-d 6 , 5) : 2.43 (6H, s), 2.47 (3H, s), 3.86 
10 (3H, s), 4.30-4.50 (4H, m) , 6.90 (1H, s), 7.20- 

7.40 (7H, m) , 7.50-7.60 (2H, m) , 7.86 (1H, s), 
8.13 (1H, s), 8.28 (1H, s) 
APCI-MASS (m/z) : 504 (M+H + ) 

15 (22) 1-Cycloheptyl-l- [4- ( l-methylpyrazol-4-yl ) benzyl] -3- 
[2, 4-bis (methylthio) -6-methylpyridin-3-yl ] urea 
mp : 247-248°C 

IR (KBr) : 3188, 2922, 2854, 1641, 1564, 1491, 
1213 cm" 1 

20 NMR (DMS0-d 6 , 6) : 1.30-1.90 (12H, m) , 2.40 (6H, s), 

2.45 (3H, s), 3.85 (3H, s), 3.90-4.15 (1H, m) , 
4.45 (2H, s), 6.86 (1H, s), 7.28-7.38 (2H, m) , 
7.43-7.54 (2H, m) , 7.83 (1H, s), 7.85 (1H, br s) 
8.10 (1H, s) 

25 APCI-MASS (m/z) : 510 (M+H + ) 



(23) 1-Benzyl-l- [3- ( imidazol -4 -yl ) benzyl ] -3- [2, 4- 
bis (methylthio) -6-methylpyridin-3-yl ] urea 
mp : 134-136°C 

30 IR (KBr): 2690-3700 (br), 1637, 1562, 1490, 1228 cm" 

NMR (DMS0-d 6/ 5) : 2.43 (6H, s), 2.47 (3H, s), 4.47 
(4H, s), 6.90 (1H, s), 7.10-7.75 (11H, m) , 8.28 
(1H, s), 12.17, 12.55 (total 1H, each br) 
APCI-MASS (m/z) : 490 (M+H + ) 



35 
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(24, 1 -Benzyl-i- [3 - {2 - methyl _ 2H _ tetra2ol _ 5 _ yi)ben2yi] _ 3 _ 

[2,4-b ls(m ethylthio)-6- I nethylpyridin-3-yl]urea 
IR (KBr) : 3290, 2922, 1655, 1562, 1493, 1227, 970 
806 cm -1 

NMR (CDC1,, 5) • 2 39 ttu ci o 

3' »> ■ ^.39 (3H, s), 2.47 (3H, s), 2.48 

(3H, s), 4.40 (3H, s), 4.67 (2H, s), 4 . 7 2 (2H/ 

5.72 (1H, s), 6.62 (1H, s), 7.25-7.58 (7 H 
m), 8.01-8.18 (2H, m) 
APCI-MASS (m/z) : 506 (M+H + ) 



(25) 1-Cycloheptyl-l- [4- [ ( 2 , 4-dioxothiazolidin-5- 

yl)methyl]benzyl]-3-[2,4-bis(methylthio)-6- 
methylpyridin-3-yl J urea 

IR (KBr) : 2924 , 2 860, 27( ^ ^ ^ ^ 
1506 cm -1 

NMR (DMSO-d*, 5) • 1 4_i q mou 

6' °> • 1.4 1.9 (12H, m), 2 . 40 (6H, s) 

2-45 (3H, s), 3.07 (in, dd, J=14.0, 9.4Hz), 3 35 
(1H, dd, J-14.0, 4.3Hz), 3.95-4.15 (1H, m) , 4.45 
20 f2H ' S) ' 4 - 9 ° (1H ' dd ' 4.3Hz), 6.86 (1H, 

! J ' ? ' 17 (2H ' d ' ^.IHz), 7.30 (2H , d, J-8.1HZ), 
7 -86 (1H, br s), 12.04 (IK, br) 
APCI-MASS (m/z) : 559 (M+H + ) 



(26) 1-Cycloheptyl-l- [4- [ (2, 4-dioxothiazolidin-5- 

ylidene)methyl]benzyl]-3-[2,4-bi S (methylthio)-6- 
methylpyridin-3-yl ] urea 



IR (KBr) : 3406, 3124, 2926, 2856, 2765, 1757, 1711, 
1635, 1599, 1487 cm -1 

NMR (DMSO-d fi , 6) • i q , nu 

30 6' °> ■ 1.3 1.9 (12H, m), 2.40 (6H, s), 

2 ' 45 (3H ' S) ' ^0-4.2 (1H, m), 4.52 (2H, br s), 

6-86 (1H, s), 7.48 (2H, d, J=8.6Hz), 7.54 (2H, d, 

J=8.6Hz), 7.77 (1H, s), 7.96 (1H, br s), 1 2 59 
(1H, br) 



35 



APCI-MASS (m/z) : 557 (M+H + ) 
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(27) l-3enzyl-I- [4- ( 4-f luorophenoxy) benzyl ] -3- (2, 4, 6- 
trimethylpyridin-3-yl ) urea 

IR (KBr) : 3294, 3030, 2922, 1632, 1605, 1498 cm -1 
NMR (DMSO-dg, 5) : 2.08 (3H, s), 2.26 (3K, s), 2.35 
5 (3H, s), 4.52 (2H, s), 4.56 (2K, s), 6.95-7.45 

(14H, m) , 8.02 (1H, br s) 
APCI-MASS (m/2) : 476 (M+K + ) 



{ 28 ) 1-Cyclohexyl-l- [4- ( 4-f luorophenoxy ) benzyl j -3- (2, 4, 6- 
10 trimethylpyridin-3-yl ) urea 

IR (KBr) : 3406, 3313, 2929, 2856, 1714, 1632, 1605, 

1572, 1495 cm" 1 
NMR ( DMSO-dg, 5) : 1.0-1.9 (10H, m) , 2.07 (3H, s), 
2.24 (3H, s), 2.34 (3H, s), 3.95-4.15 (IK, m) , 
15 4.51 (2H, s), 6.95-7.4 (8K, m) , 7.70 (1H, s) 

APCI-MASS (m/z) : 462 (M+H + ) 



(29) 1-Cycloheptyl-l- [4- ( 4-bromophenoxy ) benzyl ] -3- (2, 4, 6- 
trimethylpyridin-3-yl ) urea 

20 IR (KBr) : 3310, 1632, 1504, 1483, 1238 cm -1 

NMR ( CDC1 3 , 6) : 1.38-2.05 (12H, m) , 2.04 (3H, s), 
2.20 (3H, s), 2.42 (3H, s), 4 . 30-4 . 50 (1H, m) , 
4.50 (2H, s), 5.49 (1H, s), 6.82 (IK, s), 6.83- 
6.93 (2H, m) , 6.98-7.08 (2H, m) , 7.32-7.48 (4K, 
2 5 m) 

APCI-MASS (m/z) : 536, 538 (M+K + ) 

(30) 1 -Benzyl- 1- [3- (pyrazol-3-yl) benzyl ] -3- (2, 4, 6- 
trimethylpyridin-3-yl ) urea 

30 IR (KBr) : 3236, 2924, 1645, 1564, 1493 cm -1 

NMR (DMSO-dg, 5) : 2.10 (3K, S), 2.2 8 (3H, s), 2.3 5 
(3K, s), 4.59 (4K, s), 6.6-6.7 (IK, m - , 6.94 (IK 
s), 7.2-7.8 (10H, m) , 3.0~ (IK, br s), 12.89 (IK 
br) 

35 APCI-MASS (m/z) : 426 (M+H + ) 
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(3D l-Cycloheptyl-l-fa-d-tritylpyrazol-a-yDbenzylJ-S- 
(2, 4, 6-trimethylpyridin-3-yl) urea 

IR (KBr) : 3404, 3313, 3059, 3028, 2924, 2856, 1720, 
1650, 1605, 1500, 1481 cm" 1 

NMR (DMS0-d 6 , 6) : 1.4-1.9 (12H, m), 1.96 (3K, s), 

2.19 (3H, s), 2.33 (3H, s) , 4.1-4.3 (1H, m) , 4.54 
(2H, s), 6.71 (1H, d, J=2.5Hz), 6.85 (1H, s), 
7.1-7.8 (20H, m) 

FAB-MASS (m/z) : 674 (M+H + ) 



(32) 1-Benzyl-l- [4- ( 4-f luorophenoxy ) benzyl ] -3- [ 4 , 6- 
bis (methylthio) -2-methylpyridin-5-yl ] urea 
IR (KBr) : 3275, 3062, 3030, 2926, 1637, 1535, 
1479 cm -1 

15 NMR (DMSO-d 6 , 5) : 2.46 (6H, s), 2.58 (3H, s) , 4.44 

(2H, s), 4.48 (2H, s), 6.95-7.4 (13H, m) , 8.39 
(1H, br s) 
APCI-MASS (m/z) : 535 (M+H + ) 

20 (33) l-Cycloheptyl-l-[4- (4-bromophenoxy) benzyl] -3- [4,6- 
bis (methylthio) -2-methylpyrimidin-5-yl ] urea 
n»p : 173-175°C 

IR (KBr) : 3375, 2926, 2852, 1668, 1583, 1479, 1238, 
810 cm - l 

25 NMR (CDC1 3 , 6) : 1.38-2.10 (12H, m) , 2.48 (6H, s), 

2.59 (3H, s), 4.20-4.42 (1H, m) , 4.54 (2H, s), 
5-40 (IK, s), 6.85-6.93 (2H, m) , 7.00-7.10 (2H, 
m) , 7. 34-7.50 (4H, m) 
APCI-MASS (m/z) : 601, 603 (M+H + ) 



35 



(34) 1-Benzyl-l- [3- { 4-f luorophenoxy ) benzyl] -3- [4, 6- 
bis (methylthio) -2-methylpyrimidin-5-yl] urea 
IR (KBr) : 3271, 3059, 3030, 2926, 2789, 2735, 2605, 

1639, 1585, 1533, 1508 cm -1 
NMR (CDCI3, 5) : 2.46 (6H, s), 2.58 (3H, s), 4.61 
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(4H, br s), 5.58 (1H, s), 6.8-7.4 (13H, m) 
APCI-MASS (m/z) : 535 (M+H + ) 

(35) 1-Cycloheptyl-l- [3- (pyrazol-3-yl ) benzyl ] -3- [ 4 , 6- 
bis (methyl thio) -2-methylpyrimidin-5-yl ] urea 

mp : 164-165°C 

IR (KBr) : 3194, 2926, 2856, 1633, 1518, 1419, 1296, 
812 cm -1 

NMR (DMSO-d 6 , 5) : 1.30-1.90 (12H, m) , 2.43 (6H, s), 
2.57 (3H, s), 3.95-4.15 (1H, m) , 4.53 (2H, s), 
6.65 (1H, s), 7.15-7.90 (5H, m) , 8.07 (1H, s), 
12.86, 13.30 (total 1H, each br) 

APCI-MASS (m/z) : 497 (M+H + ) 

(36) 1-Benzyl-l- [3- (pyrazol-3-yl ) benzyl ] -3- [ 4 , 6- 
bis (methylthio) -2-methylpyrimidin-5-yl ] urea 
mp : 212-213°C 

IR (KBr) : 3388, 3265, 2924, 1653, 1524, 1487, 1390, 

1356, 1298, 1228 cm -1 
NMR (DMS0-d 6 , 5) : 2.46 (6H, s), 2.58 (3H, s), 4.50 
(4H, s), 6.60-6.70 (1H, m) , 7.15-7.85 (10H, m) , 
8.45 (1H, s), 12.89, 13.32 (total 1H, each br s) 
APCI-MASS (m/z) : 491 (M+H + ) 

(37) 1-Benzyl-l- [4- ( 4 ' -f luorophenoxy) benzyl] -3- [2,4- 
dimethoxy-6-methylpyridin-3-yl ] urea 

IR (KBr) : 3394, 3315, 3062, 2945, 2858, 1660, 1597, 
1497 cm -1 

NMR (DMSO-d 6 , 5) : 1.99 (3H, s), 3.80 (3H, s), 3.81 
(3H, s), 4.41 (2K, s), 4.45 (2H, s), 6.67 (1H, 
s) , 6.95-7.45 (13H, m) 

APCI-MASS (m/z) : 502 (M+H + ) 

(38) 1-Cycloheptyl-l- [3- (pyrazol-3-yl ) benzyl ] -3- [2,4- 
dimethoxy-6-methylpyridin-3-yl ] urea 



25 



30 
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IR (KBr ) : 3379, 3207, 3055, 2926, 2856, 1651, 1597, 
15C2 err" 1 

NMR (DMSO-d 6 , 5) : 1.3-1.9 (12K, nl , 2.35 (3H, s), 

3.75 (3H, s,, 3.76 (6K, s), 4.0-4.2 (IK, r.) , 4.50 
- (2H, s), 6.55 (1H, s), 5.6-6.65 (IK, m) , 7.1-7.S 

(5H, m) , 12.8 5 (IK, br s) 
APCI-MASS (m/z) : 464 (M+H"*") 

(39) 1-Benzyl-l- [3- ( 1-tri tyipyrazoi-3-yi ) benzyl j -2- (2,4- 
10 dimethoxy- 6-methylpyr iciin- 3-yi ) urea 

IR (KBr) : 3990, 3066, 3032, 2990, 2933, 1678, 1537, 

1512, 1497 cm -1 
NMR (DMSO-d 6 , 5) : 2.36 (3K, s), 3.72 (3H, sj , 3.74 

(3H, s), 4.46 (4H, br s), 6.64 (IK, s), 6.73 (IK, 
15 d, J=2.5Hz), 7.1-7.7 (24K, rr.) 

(40) 1- (4-Fluorobenzyi) -l-[3- (l-rrityipyrazol-3-yi ) benzyl ] - 
3- (2, 4, 6-trif luorophenyi) urea 

IR (KBr) : 3294, 1637, 1608, 1519, 1446, 1225 cm -1 
20 mmr (CDC1 3 , 5) : 4.58 (2K, s), 4 . 60 (2K, s), 5.75 

(IK, s), 6.54 (IK, d, J=2.5Kzj, 6.57-7.10 (6K, 
m) , 7. 13-7. 43 (18K, rr.',, 7.65-7.80 (2H, m) 

(41) 1-Cycloheptyl-l- (4-phenylbenzyl) -3- (2, 4, 6- 
25 trimerhylpyridin-3-yl) urea 

IR (KBr) : 3402, 3028, 2924, 2854, 1728, 166C, 1603, 

1566, 1493 cm" 1 
NMR (DMSO-d e , 5) : 1.4-1.9 (12H, m) , 2.09 (3K, s) , 
2.27 (3H, s), 2.34 (3H, s) , 4.05-4.25 (IK, m) , 
30 4 - 55 f2H, s), 6.93 (IK, s), 7.3-7.8 (9K, m) 

APCI-MASS (m/z) : 442 (M+H + ) 

The following compounds were obtained according to a 

35 
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similar manner to that of Example 6, 12 or 21. 

(1) 1-Cycloheptyl-l- [4- (pyrazol-4-yl ) benzyl ] -3- (2,4, 6- 
trimethylphenyl ) urea 

5 IR (KBr) : 3184, 2926, 2856, 1630, 1650, 1510 cm" 1 

NMR (DMSO-d 6 , 5) : 1.4-1.9 (12H, m) , 2.09 (6H, s), 
2.21 (3H, s), 4.05-4.25 (1H, m) , 4.48 (2H, s), 
6.83 (2H, s), 7.28 (2H, d, J=8.2Hz), 7.50 (1H, br 
s), 7.56 (2H, d, J=8.2Hz), 7.87 (2H, s) 

10 

(2) 1-Cycloheptyl-l- [3- (pyrazol-3-yl ) benzyl ] -3- [ 2 , 4- 
dimethoxy-6-methylpyridin-3-yl ) urea 

IR (KBr) : 3406, 3228, 3062, 3026, 2974, 1676, 1653, 
1597, 1508 cm" 1 

15 NMR (DMSO-d 6 , 5) : 2.37 (3H, s), 3.79 (3H, s), 3.80 

(3H, s), 4.47 (4H, s) , 6.65 (1H, d, J=2.7Hz), 
6.66 (1H, s), 7.2-7.5 (7H, m) , 7.65-7.8 (4H, m) 
APCI-MASS (m/z) : 4 58 (M+H + ) 

20 (3) 1-Cycloheptyl-l- [3- (pyrazol-3-yl ) benzyl ] -3- (2, 4, 6- 

trimethylpyridin-3-yl ) urea 

IR (KBr) : 3400, 3224, 3055, 2929, 2856, 1714, 1633, 

1568, 1500 cm" 1 
NMR (DMS0-d 6 , 5) : 1.4-1.9 (12H, m) , 2.09 (3H, s), 
25 2.26 (3H, s), 2.34 (3H, s), 4.05-4.25 (1H, m) , 

4.56 (2H, s), 6.6-6.7 (1H, m) , 6.91 (1H, s), 7.2- 
7.5 (2H, m) , 7.6-7.9 (3H, m) , 12.85 (1H, br s) 
APCI-MASS (m/z) : 432 (M+H + ) 

30 (4) 1- (4-Fluorobenzyl) -1- [3- (pyrazol- 3-yl ) benzyl ] -3- 

(2, 4, 6-tri f luorophenyl ) urea 
mp : 204-206°C 

IR (KBr) : 3413, 3066, 1664, 1610, 1520, 1223 cm -1 
NMR (DMS0-d 6 , 5) : 4.51 (2H, s), 4.55 (2H, s), 6.65 
35 (1H, d, J=2.3Hz), 7.10-7.50 (9H, m) , 7.55-7.90 
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(2H, m)/ 8 .46 (1H, s), 12.89, 13.30 (total 1H, 
each br) 
APCI-MASS (m/z) : 455 (M+H + ) 

(5) 1-Cycloheptyl-l- [4- [2- ( lH-tetrazol-5- 

yl ) phenyl ] benzyl ] -3- (2, 4 , 6-trimethylphenyl ) urea 
IR (KBr) : 3408, 3310, 2924, 2856, 1620, 1605, 
1506 cm -1 

NMR (DMSO-d 6 , 6) : 1.4-1.8 (12H, m) , 2.04 (6H, s) , 
2-20 (3H, s), 4.05-4.25 (1H, m) , 4.48 (2H, s), 
6-83 (2H, s), 7.04 (2H, d, J=7.9Hz), 7.23 (2K,' d, 
J=7.9Hz), 7.5-7.8 (5H, m) 
FAB-MASS (m/z) : 509 (M+H + ) 

15 ExamnlP ?s 

To a solution of 1-cycloheptyl-l- [ 4- ( 4- 

fluorophenoxy)benzyl]- 3 -[2,4-bis(n l ethyl S ulfonyl)-6- 
methylp yridin -3- yl]urea (3 .04 g) in methanol (100 ml, was 
added sodium methanethiolate (315 mg, and the mixture was 
stirred at 50°C for an hour under nitrogen. The mixture 
was cooled to 5°C and the precipitates were collected bv 
filtration, washed with methanol and diisopropyl ether and 
dried in vacuo to give 1-cycloheptyl-l- [4- (4- 
fluorophenoxy, benzyl] -3- (2-methylsulf onyl-4-methyl thio-6- 
methylpyridin-3-yl)urea (1.35 g) as a crystal. 

IR (KBr) : 3377, 3072, 2926, 2858, 1657, 1572, 1498, 
1473 cm" 1 

NMR (CDCI3, 5) : 1.5-2.1 (12H, m) , 2.44 (3H, s), 2.54 
(3H, s), 3.23 (3H, S ), 4.1-4.3 (1H, m) , 4.55 (2H, 
s), 6.98 (1H, s), 6.9-7.1 (6H, m) , 7.35 (IK, d, 
J=8.6Hz) 



20 



35 



Example 

To a stirred solution of 1-benzyl-l- [ 3- (pyrazol-3- 
yl)benzyl]-3- f 2,4-bis(methylthio)-6-methylpyridin-3-vl]urea 
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(1 g) in dichloromethane (8 ml) was added a solution cf m- 
chloroperbenzoic acid (1.32 g) in dichloromethane (26 ml) 
at 0-5°C. After stirring for one hour at room temperature, 
the mixture was washed with saturated sodium bicarbonate 
5 aqueous solution, water and brine, dried over magnesium 
sulfate, evaporated in vacuo. The residue was 
chromatographed on silica gel to give 1-benzyl-l- [ 3- 
(pyrazol-3-yl) benzyl] -3- [2, 4 -bis (methyl sulf onyl ) -6- 
methylpyridin-3-ylJurea (183.0 mg) and 1-benzyl-l- [3- 
10 (pyrazol-3-yl) benzyl] -3- [2, 4-bis (methylsul f inyl ) - 6- 

methylpyridin-3-yl]urea (235.6 mg) . 

1-Benzyl-l- [3- (pyrazol-3-yl) benzyl] -3- [2, 4- 
bis (methylsulfonyl) -6-methylpyridin-3-yl] urea 
15 IR (KBr ) : 3344, 2924, 1655, 1493, 1313, 1238, 

1136 cm -1 

NMR (DMSO-d 6 , 5) : 2.70 (3H, s), 3.32 (6K, s), 4.52 
(4H, br s), 6.75 (1H, br s), 7.20-7.85 (10H, m) , 
8.13 (1H, s), 8.66 (1H, s), 12.87, 13.22 (total 
20 ih, each br) 

APCI-MASS (m/z) : 554 (M+H + ) 

1-Benzyl-l- [3- (pyrazol-3-yl ) benzyl ] -3- [2,4- 
bis (methylsulf inyl) -6-methylpyridin-3-yl ] urea 
25 IR (KBr) : 3217, 2922, 1651, 1495, 1236, 1038, 

960 cm" 1 

NMR (DMSO-d 6 , 5) : 2.60-2.80 (9K, m) , 4.42-4.75 (4K, 
m) , 6.71 (IH, br s), 7.15-7.85 (UK, m) , 8.84, 
8.96 (total IH, each s), 12.93, 13.35 (total IK, 
30 each br) 

APCI-MASS (m/z) : 522 (M+H + ) 



ExamnlP 77 

To a solution of N-cycloheptyl-4- ( 4- 
f luorophenoxy) benzylamine (1.57 g) in toluene (40 ml) were 
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added 2, ^-dichloro-6-methyl-3-phenoxycarbonylaminopyridine 
(1.49 g) and triethylamine (1.52 g) , and the mixture was 
stirred at 10CTC for 3.5 hours. The mixture was ooured 
into a mixture of ethyl acetate and ice water, and the 
separated organic layer was washed with brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
purifxed by column chromatography on silica gel to give 1- 

cycloheptyl-l- [ 4-(4-fluorophenoxy)benzyl]- 3 -(2,4-dichloro- 
6-.methylpyridin-3-yl) urea (916 mg) . 

10 IR (KBr) : 3365 ' 327 ^ 3062, 2927, 2858, 1653, 1581, 

1543, 1497 cm -1 

NMR (CDC1 3 , 6) : 1.5-2.1 (12H, m) , 2.47 ( 3H , s) , 4.2- 
4-4 (1H, m), 4.53 (2H, 5) , 5.89 (1H, s), 6.9-7.1 
(6H, m), 7.14 (1H, s) , 7.36 (2H, d, J=8.7Hz) 
15 APCI-MASS (m/z) : 520, 518, 517 ( M+ H + ) 

ExamnlP ?a 

The following compounds were obtained according to a 
similar manner to that of Example 7, 8, 9, 10, 13, 14 15 
?0 16, 17 or 27. ' 



(1 



1-Cycloheptyl-l- [4- (4-f luorophenoxy ) benzyl] -3- [ (2- 

methoxy-4-methylthio-6-methyl)pyridin-3-yl] U rea 
IR ( KBr ) : 3371, 3064, 2926, 2856, 1666, 1585, 
5 1498 cm -1 

NMR (CDCI3, 5) : 1.5-2.1 (12H, m) , 2.38 (6K, s), 

(3H, s), 4.2-4.4 (1H, m) , 4.52 (2K, s), 5.66 (1H, 
br s), 6.53 (1H, s), 6.9-7.1 (6H, m) , 7.35 (1H, 
d, J=8.7Hz) 
3 APCI-MASS (m/z) : 524 (M+H + ) 



3 .79 



(2) 



l-Benzyl-l-[4- ( 4-f luorophenoxy) benzyl ] -3- (2-chloro-4- 
methylthio-6-methylpyridin-3-yl) urea 
IR (KBr) : 3294, 3061, 3030, 2924, 1651, 1576, 
1497 cm -1 
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NMR (CDCI3, 6) : 2.42 (3H, s), 2.47 (3H, s), 4.61" 
(2H, s), 4.63 (2H, s) , 5.96 (1H, s) ,' 6.82 (1H, 
s), 6.9-7.1 (6H, m), 7.25-7.45 (7H, m) 

5 (3) l-Benzyl-l-[3-(l-methylpyrazol-4-yl)benzyl]-3-[2,4- 

bis (methylthio) -6-methylpyridin-3-yl ] urea 
mp : 137-138°C 

IR (KBr ) : 3255, 2922, 1651, 1562, 1493, 1228, 
982 cm" 1 

10 NMR (DMSO-d 6 , 5) : 2.42 (6H, s) , 2.47 (3H, 5), 3.87 

(3H, s), 4.66 (2H, br s), 4.48 (2H, br s), 6.90 
(1H, s), 7.13 (1H, d, J=7.4Hz), 7.20-7.56 (8H, 



15 



m), 7.81 (1H, s), 8.06 (1H, s), 8.29 (1H, s) 



APCI-MASS (m/z) : 504 (M+H + ) 



(4) 



l-Cycloheptyl-l-[3- ( l-methylpyrazol-4-yl ) benzyl ] -3- 
[2, 4-bis (methylthio) -6-methylpyridin-3-yl ] urea 
mp : 197-198°C 

IR (KBr) : 3290, 2924, 2854, 1653, 1485, 1227 cm" 1 
20 nmr (DMSO-d 6 , 5) : 1.25-1.90 (12H, m) , 2.40 (6H, s), 

2.45 (3H, s), 3.87 (3H, s), 3.98-4.17 (IK, m) , 
4.48 (2H, br s), 6.87 (1H, s), 7.15 (1H, d, 
J=7.5Hz), 7.27 (1H, dd, J=7.5, 7.5Hz), 7.38 (1H, 
d, J=7.5Hz), 7.52 (1H, s), 7.80 (1H, s), 7.90 
25 (1H, br s) , 8.04 (1H, s) 

APCI-MASS (m/z) : 510 (MrH + ) 

(5) 1- (2-Methoxybenzyl) -1- [3- (pyrazol-3-yl ) benzyl ] -3- [2,4- 
bis (methylthio) -6-methylpyridin-3-yl ] urea 
30 IR (KBr) : 3220, 2922, 1649, 1562, 1491, 1240 cm" 1 

NMR (DMSO-d 6 , 6) : 2.41 (6K, s), 2.46 (3H, s), 3.73 
(3H, s), 4.44 (2H, br s), 4.53 (2H, br s), 6.67 
(1H, br s), 6.88 (1H, s), 6.90-7.05 (2H, m) , 
7.15-7.90 (7H, m) , 8.19 (1H, br s), 12.89, 13.30 
35 (total 1H, each br) 
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APCI-MASS (m/2) . 520 (M+H+) 



35 



<6) l : <3-H.t hoxyb „ zyl) . I _ t3 _ (pyta . zoi _ 3 . yl)benzy 

b «<»thylthio)-s-™thylpyridln-3-y 1Inr .. 
m P : 165-166°C 

™ <KBr, : 3400 , 32«. 3099, 2926 . 1664 , „ 

1049 cm" 1 ' 

(3H s 4.46 ,2H, or s,, 4.50 (2 „, br s) , 6 . 58 _ 
(1H. »,. 6.74-6.95 ,4H, n) , 7.15-7.85 , 6H 

« ; .«-2e an. 13 . 29 (total 1K _ J«< 

APCI-MASS (m/z) : 520 ( M+H + ) 
methylth 1 o-6- me thylp yridin _3_ yl]urea 

" (KBr) : 323 °' 29 f 2 ' ^76, 1497 , 1338 , 1279 

1232 cm" 1 ' 

^ ( 7°- d - §) - <«, 4.51 MH, b . 8J 

2 (lh ' S) ' 12 - 89 ' 13 '^ 'total IK, each 
APCI-MASS (m /z) : 478 , 480 (M +H + ) 

(8) 1- (4-Methoxybenzyl)-i-r 4 _ M _ fluo ^ . 

r , , , 1 (4 rluor °P h enoxy) benzyl] -3- 

f2, 4-bis (methylthio) -6-oethylpyridin-3-yl i u^ea" 
mp : 130-13l°c 

IR (KBr ) : 3404 , 2995 , ^ ^ ^ ^ 

1493, 1250, 1211 on" 1 
3' °l ■ 2.39 (3h, s) , 2. 49 (3H, S ) , 2 51 
<3H, s), 3.81 (3H, s), 4 .56 (2H, s), 4 . 56 (, K 
s ^ 5.72 (1H, S ), 6.64 (1H, s), 6.85-7.1, (8 p' 
7.20-7.38 ( 4H , m , ' 
APCI-MASS (m/z, . 564 (M+H+) 
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(9) 1-Benzyi-l- [4- (4-f luorophenoxy) benzyl] -3- (2, 4- 
dichloro-6-methylpyridin-3-yl ) urea 

IR (KBr) : 3302, 3066, 3032, 2924, 1639, 1581, 1543, 
14 97 cm -1 

5 NMR (CDC1 3 , 5) : 2.48 (3H, s), 4.53 (2H, s), 4.64 

(2H, s), 6.05 (1H, br s), 6.9-7.4 (14H, rr.) , 
APCI-MASS (m/z) : 514, 512, 510 (M+H~ ) 



(10) 1- (3-Phenylpropyl ) -1- [4- ( 4-f luorophenoxy ) benzyl ] -3- 
10 [2, 4-bis (methyl thio) -6-methylpyridin-3-yl ] urea 

IR (KBr) : 3290, 2922, 1649, 1562, 1497, 1211, 
1093 cm" 1 

NMR (CDC1 3 , 5) : 1.92-2.13 (2H, m) , 2.38 (3K, s), 
2.48 (3H, s), 2.49 (3H, s), 2.68 (2K, t, 
15 J=7.7Hz), 3.39 (2H, C, J=7.6Hz), 4.57 (2H, s), 

5.57 (1H, s), 6.63 (1H, s), 6.87-7.10 (6H, m) , 
7.10-7.37 (7H, m) 

APCI-MASS (m/z) : 562 (M+H + ) 

20 (II) 1- (2-Phenylethyl ) -1- [3- (pyrazol-3-yl ) benzyl ] -3- [2, 4- 

bis (methyl thio) - 6-methylpyridin- 3-yl ] urea 
IR (KBr) : 3209 (br), 2922, 1647, 1562, 1491, 1338, 
1238 cm -1 

NMR (DMS0-d 6 , 5) : 2.42 (6H, s), 2.47 (3K, s;, 2.80- 
25 2.98 (2H, m) , 3.35-3.54 (2K, m) , 4.44 (2K, s), 

6.65 (1H, br s), 6.90 (1H, s), 7.10-7.45 (7H, m) , 
7.45-7.83 (3H, m) , 8.13 (1H, s), 12.87, 13.30 
(total 1H, each br) 
APCI-MASS (m/z) : 504 (M+K + ) 

30 

(12) 1- [ (S) -1-Phenylethyl ] -1- [4- ( 4-f luorophenoxy) benzyl] -3- 
[2, 4-bis (methyl thio) -6-methylpyridin-3-yi ] urea 
IR (KBr) : 3373, 3310, 2973, 2924, 1650, 1562, 1497, 
1246, 1211 cm -1 

35 NMR (CDCI3, 5) : 1.63 (3H, d, J=7.1Kz), 2.37 ;3K, s), 
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2.46 ;3H, s) , 2.4^ (3H, s), 4.27 (IH, c, 
J-17.2HZ), 4.50 {IS, d, J=17.2Kz), 5.53 (IH, s , 
5.75-5.92 (iH, n) , 6.50 (IH, s ; , 5.88-7.13 (6H, 
at) / 7.22-7.5C (7H, mj 

ARC 1 -MASS (m/ z) : 54 6 (M+H" 

[ajg° : -61.0° (C =1.02, CKCi-5 ! 

(13) 1- [ (R) -1-Phenylethyl j -I- [4- (4-f luorcphenoxy) benzyl j - 
[2, 4-bis (methyithio) -€-methylpyridin-3-yl j urea 
IR (KBr) : 3369, 3309, 2976, 2924, 1659, 1562, 1497, 

1246, 1211 crr. - - 
NMR (CDC1 3 , 6) : 1.63 {3K, d, J=7.1Hz;, 2.3~ ;3H, s i 
2.4 6 (3H, s), 2.4 7 (3H, S ), 4.27 (IH, d, 
J=17.2Hz), 4.50 (IH, d, J=17.2Hz), 5 5^ r .v „ * 
5.75-5.92 (IH, n) , 6.60 ( IH, 5 ;, 5.68-7.13 (6H, 
m) , 7.22-7.50 (7H, n) 
APCI-MASS (m/z) : 548 (M+H + ) 
iajg 9 : -62.2° (C =1.02, CHCI3) 

C4) 1-Cycloheptyl-l- [4- { 4-f luorophenoxy) benzyl j -3- (4- 
chioro-2-metnylthic-6-methyipyridir.-3- yl ) ure- 
IR (KBr ) : 3371, 3275, 3062, 2926, 2856, 1653, 1560, 
1498 cm" 1 

NMR (CDCI3, 5) : 1.4-2.1 (12H, m) , 2.44 (3H, s), 2.47 
(3H, s), 4.25-4.45 (IH, r.) , 5.61 (2H, s ;, 5.89 
(IH, s), 6.9-7.1 (6K, ia), 7.37 (2H, d, J=S.6Hz) 
APCa-MASS (m/z) : 530, 528 (M+H + ) 

(15) 1 -Ben z y 1 - 1 - [ 4 - ( 4 - f luor ophenoxy ) benzyl ] - 3 - ( 4 -chloro- 2 - 
methylthio-6-methylpyridin-3-yl ) urea 
IR (KBr) : 3275, 3062, 3030, 2924, 1645, 1560, 
14 97 cm -1 

NMR (CDCI3, 6) : 2.46 (3H, s), 2.49 (3H, s), 4.61 

(2H, s), 4.63 (2K, s), 5.80 (IH, br s), 6.9-7.1 
(7H, tci), 7.2 5-7.4 (7H, m) 
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APCI-MASS (m/z) : 524, 522 (M+H + ) 

(16) 1-Cycloheptyl-l- [4- (4-bromophenoxy) benzyl] -3- [2- 
chloro-4-methylthio-6-methylpyridin-3-yl] urea 

mp : 105-107°C 
5 IR ( KBr ) : 3379, 2926, 2854, 1668, 1579, 1483, 

1238 cm" 1 

NMR (CDC1 3/ 6) : 1.38-2.08 (12H, m) , 2.41 (3H, s) , 
2.48 (3H, s), 4.20-4.40 (1H, :r.) , 4.54 (2H, s), 
5.76 (1H, s), 6.82 (1H, s), 6.82-6.93 (2H, m) , 
10 6.95-7.08 (2H, m) , 7.32-7.50 (4K, m) 

APCI-MASS (m/z) : 588, 590, 592 (M+H + ) 

(17) l-3enzyl-l- [4- ( 4-bromophenoxy ) benzyl ] -3- [2-chloro-4- 
methylthio-6-methylpyridin-3-yl] urea 

15 ir (KBr) : 3280, 3030, 2920, 1651, 1578, 1504, 1435, 

1236, 804 cm -1 
NMR (CDC1 3 , 6) : 2.43 (3K, s) , 2.49 (3H, s), 4.63 
(2H, s), 4.64 (2H, s), 5.93 (1H, s), 6.84 (1H, 
s), 6.84-6.94 (2K, m) , 6.94-7.07 (2H, m) , 7.22- 
20 7.50 (9K, m) 

APCI-MASS (m/z) : 582, 584, 566 (M+K + ) 

(18) 1-Cycloheptyl-l- [3- (pyrazol-3-yl ) benzyl ] -3- [ 2-chloro- 
4-methylthio-6-methylpyridin-3-yl] urea 

25 mp : 165-166°C 

IR (KBr) : 3205, 2926, 2856, 1624, 1572, 1491, 
804 cm -1 

NMR (DMSO-d 6 , 5) : 1.30-1.90 (12H, m) , 2.43 (6H, s), 
4.00-4.18 (1H, m) , 4.53 (2H, br s), 6.55-6.67 
30 (1H, m), 7.12 (IK, s), 7.20-7.83 (5H, m) , 8.11 

(1H, br s), 12.85, 13.28 (total 1H, each br s) 
APCI-MASS (m/z) : 484, 486 (M+H + ) 
Example 29 

The following compound can be obtained by treating 1- 
3 5 benzyl-1- [3- (pyrazol-3-yl ) benzyl ] -3- [2, 4-bis (methylthio) -« 
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methylpyridin-3-yl ] urea with hydrochloric acid or 
hydrochloride in a conventional manner. 

1 -Benzyl- 1- [3- (pyrazol-3-yl ) benzyl ] -3- [2, 4- 
bis (methylthio) -6-methylpyridin-3-yl] urea-hydrochloride 

5 

Sample 30 

The following compound can be obtained by treating 1- 
benzyl-1- [3- (pyrazol-3-yl ) benzyl ] -3- [2, 4 -bis (methylthio) -6- 
methylpyridin-3-yl] urea with sulfuric acid in a 
10 conventional manner. 

1 -Benzyl- 1- [3- (pyrazol-3-yl ) benzyl] -3- [2,4- 
bis (methylthio) -6-methylpyridin-3-yl ] urea-sul f ate 

Example 31 

The following compound was obtained according to a 
similar manner to that of Example 19. 

1-Benzyl-l- [4- ( 4-f luorophenoxy ) benzyl ] -3- [2, 4- 
bis (methylsulfonyl) - 6-methylpyridin-3-yl ] urea 

IR (KBr) : 3348, 3066, 3030, 2927, 1734, 1668, 1610, 

1583, 1497 cm" 1 
NMR (CDC1 3 , 6) : 2.67 (3K, s), 3.20 (3H, s), 3.32 

(3H, s), 4.6-4.7 (4H, m) , 6.9-7.1 ( 6H, m) , 7.3- 
7.5 (2H, m) , 7.62 (1H, br s), 7.88 (IK, s) 
APCI-MASS (m/z) : 598 (M+H+) 
Example 32 

The following compound was obtained according to a 
similar manner to that of Example 29. 

1-Cycloheptyl-l- [ 4- ( 4- f luorophenoxy ) benzyl ] -3- (2 , 4 , 6- 
30 trimethylpyridin-3-yl ) urea hydrochloride 

mp: 176-178°C 

NMR (DMSO-d 6 , 5) : 1.35-1.9 (12H, m) , 2.32 (3H, s), 

2.52(3H, s), 2.65 (3H, s), 4.1-4.3 (1H, m) , 4.53 

(2H, s), 6.95-7.4 <8H, m) , 7.61 (IK, s), 8.30(1H, 



15 



25 
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CLAIMS 



1. A comDound of the formula 



0 

1 I' 3 

R - (CH 2 ) n -N-C-NH-R J 



R 2 



wnerem 

R 1 is a group of the formula 



R 4 -Y 




(in which 

is aryl which may have suitable 

substituent (s) , or heterocyclic group which 
may have suitable substituent (s) , and 



ii 

Y is bond, lower alkylene, -S-, -0-, -C-, 

=CH-, -CONH-, -N-CO-, (in which R 7 is lower 

r 7 alkyl), 
-NHS0 2 - , -S0 2 NH-, -S0 2 NHCO- or -CONHSO?-) ; 
cr 

thiazolyl, imidazolyl , pyrazolyl, pyridyl, 
thienyl, f uryl , isoxazoiyl or chromanyl, each of 
which may have suitable substituent (s) ; 

R is lower alkyl, lower alkoxy (lower) alky I, 

cycloalkyl, ar ( lower ) alkyl which may have 
suitable subs t ituent ( s ) , heterocyclic group or 
heterocyclic (lower) alkyl, 

R J is aryl which may have suitable substituent (s) or 
heterocyclic group which may have suitable 
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substituent (s) , and 
n is 0 or 1, 

and a pharmaceutical^ acceptable salt thereof. 



2. A compound of claim 1, where 



R 



1 



in 



is a group of the formul 



a 



10 



15 



20 



25 



30 



35 



(in which 

R 4 is phenyl which may have 1 to 3 substituent ( s ) 
selected from the group consisting of 
halogen, lower alkyl, di (lower ) alkylamino, 
protected amino, cyano, heterocyclic group 
which may have mono (or di or tri)- 
ar (lower) alkyl, hydroxy, protected hydroxy 
and monolor di or tri) halo (lower) alkyl ; 
or thienyl, pyrazolyl, imidazolyl, 
triazolyl, pyridyl, pyrrolyl, tetrazolyl, 
oxazolyl, thiazolyl, oxadiazolyl, 
piperazinyl, thiazolidinyl or 

methylenedioxyphenyl, each of which may have 
1 to 3 substituent (s) selected from the 
group consisting of lower alkyl, mono (or di 
or tri) ar (lower) alkyl and oxo; 



O 



Y is bond, lower alkylene, -S-, -0-, =CH-, 

-CONH-, -N-CO- (in whi r-h r 7 i o t 

I 1 wnicn k is lower alkvl), 



R 



-NHS0 2 -, -S0 2 NH-, -S0 2 NHCO- or -CONHSO,-); 
or 

thiazolyl, imidazolyl, pyrazolyl, pyridyl, 
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thienyl, furyl, isoxazolyl or chromanyl, each of 
which may have 1 to 5 substi tuent ( s ) selected 
from the group consisting of lower aikyl, 
hydroxy, protected hydroxy, phenyl, halophenyl, 
phenylthio and pyrrolyl; 

R 2 is lower aikyl; lower alkoxy ( lower ) alkyl ; 

cyclo (C3-C7) alkyl; phenyl ( lower ) alkyl which may 
have 1 to 3 substi tuent ( s ) selected from the 
group consisting of halogen, lower alkoxy and 
di (lower alkyl ) amino; tetrahydropyranyi ; or 
furyl (lower) alkyl; 

R 3 is. phenyl which may have 1 to 3 substi tuent ( s ) 

selected from the group consisting of lower alkyl 
and halogen; pyridyl or pyrimidinyl, each of 
which may have 1 to 3 substituent (s ) selected 
from the group consisting of lower alkyl, lower 
alkylthio, halogen, lower alkoxy, lower 
alkylsulf inyl and lower alkylsulf onyl . 

A compound of claim 2, wherein 
R 1 is a group of the formula : 



(in which 

R 4 is phenyl which may have 1 to 3 subs ti tuent ( s ) 
selected from the group consisting of 
halogen, lower alkyl, di ( lower ) alkyiamino, 
acylamino, cyano, tetrazolyl which may have 
mono (or di or tri ) phenyl ( lower ) alkyl , 
hydroxy, lower alkoxy ( lower ) alkoxy and 
mono (or di or tri ) halo ( lower ) alkyl ; or 
thienyl, pyrazolyl, imidazolyl, triazolyl, 
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pyridyl, pyrrolyl, tetrazo-lyl, oxazolyl, 
thiazolyl, oxadiazolyl, piperazinyl, 
thiazolidinyl or methylenedioxyphenyl , each 
of which may have one or two substituent (s ) 
selected from the group consisting of lower 
alkyl, phenyl (lower) alkyl, triphenyl (lower) - 
alkyl and oxo; 



is bond, lower alkylene, -S-, -o-, -c-, =CH _ 
-CONH-, -N-co- (in which R? is lower 'alkyl)', 



R 7 



-NHS0 2 -, -SO^H-, -S0 2 NHCO- or -CONHSO.-) ; 
or z 

thiazolyl, imidazolyl, pyrazolyl, pyridyl, 
thienyl, furyl, isoxazolyl or chromanyl, each of 
whxch may have 1 to 5 substituent ( s ) selected 
from the group consisting of lower alkyl, 
hydroxy, acyloxy, phenyl, halophenyl, phenylthio 
and pyrrolyl; 

is lower alkyl; lower alkoxy (lower) alkyl ; 

cyclo (C 3 -C 7 ) alkyl; phenyl (lower ) alkyl which may 
have one or two substituent (s ) selected from the 
group consisting of halogen, lower alkoxy and 
di (lower alkyl) amino; tetrahydropyranyl ; or 
furyl (lower) alkyl; and 
s phenyl which may have two or three 
substituents selected from the group consisting 
of lower alkyl and halogen; pyridyl or 
pyrimidinyl, each of which may have two or three 
substituents selected from the group consisting 
of lower alkyl, lower alkylthio, halogen, lower 
alkoxy, lower alkylsulf inyl and lower 
alkylsulfonyl . 
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4. A compound of claim 3, wherein 
R 1 is a group of the formula : 



(in which 

R 4 is phenyl; halopheny; lower alkylphenyi; 
di ( lower) alkyiaminophenyl ; lower 
alkylsulf onylaminophenyl ; cyanophenyl ; 
tetrazolylphenyl; (triphenyl (lower) - 
alkyitetrazolyl) phenyl; rrihalo (lower) - 
alkylphenyl; phenyl having two lower alkyl 
and hydroxy; phenyl having two lower alkyl 
and lower aikoxy (lower ) alkoxy; thienyl; 
pyrazolyl which may have lower alkyl or 
triphenyl (lower) alkyl ; imidazolyl ; triazolyl 
which may have one or two substituent ( s ) 
selected from the group consisting of lower 
alkyl and phenyl (lower ) alkyl ; pyr idyl ; 
pyrrolyi; tetrazoiyl which may have lower 
alkyl or triphenyl ( lower ) alkyl ; cxazolyl; 
lower alkylthiazolyl ; lower alkyioxa- 
diazolyl; lower alkylpiperazinyl ; 
dioxothiazolidinyl ; or 
methylenedioxyphenyl ] ; and 



Y is bond, lower alkylene, -S-, -0-, -C-, =CH-, 

I 



-CONH-, -N-CO- (in which R 7 is lower alkyl), 



R 7 



-NHS0 2 -, -S02NH-, -S0 2 NKCO- or -CONHS0 2 -); 
halophenylthiazolyl ; phenylimidazolyi ; 
phenylpyrazolyl ; phenylpyridyl ; 
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phenylthiopyridyl ; pyrrolylpyridyl ; 
phenyl thienyl; phenylfuryi; phenylisoxazolyl; 01 
chromanyl having 4 lower alkyi and hydroxy; 
R is lower alkyi, lower alkoxy (lower) alkvl, 
cycio (C 3 -C 7 ) alkyl, phenyl (lower) alkyi, 
halophenyl (lower) alkyl, lower 
alkoxyphenyl (lower) alkyl, di.dower 
alkyl) aminophenyi (lower) alkyl, tetrahydropyranyl 
or furyl (lower) alkyl, and 
R 3 is pyridyl having two lower alkylthio and lower 
alkyl; pyridyl having halogen, lower alkyl and 
lower alkylthio; tri (lower alkyl ) pyridyl ; 
pyridyl having two lower alkoxy and lower alkyl; 
pyridyl having lower alkoxy, lower alkylthio and 
lower alkyl; pyridyl having two lower alkyl- 
sulfinyl and lower alkyl; pyridyl having two 
lower alkylsulf onyl and lower alkyi; pyridyl 
having lower alkylthio, lower alkoxy and lower 
alkyl; pyridyl having lower alkylsulf inyl, lower 
alkylsulfonyl and lower alkyl; pyridyl having 
lower alkylthio, lower alkylsulfonyl and lower 
alkyl; pyridyl having two halogen and lower 
alkyl; di ( lower ) alkoxypyrimidinyl ; or pyrimidinvi 
having two lower alkylthio and lower alkyl. 

5. A compound of claim 4, wherein 
R 1 is a group of the formula : 



R 4 -Y 




;in which R 4 is phenyl or halophenyl, and 
Y is -0-) , 
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is cyclo (C 3 -C 7 ) alkyl or phenyl ( lower ) alkyl, 
R 3 is phenyl having two lower alkylthio and lower 

alkyl; tri (lower alkyl ) pyridyl ; pyridyl having 
two halogen and lower alkyl; pyridyl having 
5 halogen, lower alkyl and lower alkylthio; pyridyl 

having lower alkyluhio, lower alkoxy and lower 
alkyl; pyridyl having lower alkylthio, lower 
alkylsulfonyl and lower alkyl; pyridyl having two 
lower alkylsulfonyl and lower alkyl; or 
10 pyrimidinyl having two lower alkylthio and lower 

alkyl; and 
n is 1 . 

6. A compound of claim 5, wherein 
15 R 1 is a group of the formula : 



R 4 -Y 




20 



25 



(in which R 4 is halophenyl, and 
Y is -0-) , 
R 2 is cyclo (C 3 -C 7 ) alkyl, and 
R 3 is tri (lower alkyl ) pyridyl ; or 

pyridyl having two lower alkylsulfonyl and lower 
alkyl. 



30 



7. A compound of claim 4, wherein 
R 1 is a group of the formula : 



R 4 -Y 




35 



(in which R 4 is pyrazolyl and 
Y is bond) , 
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R is phenyl (lower) alkyl, lower 

alkoxyphenyl (lower) alkyl, halophenyl (lower) alkyl 
di (lower) alkyl aminophenyl (lower) alkyl o- 
cyclo(C 3 -C 7 ) alkyl, 

R 3 is pyridyl having two lower alkylthio and lower 
alkyl; pyridyl having halogeR# lQwer alkyi 

lower alkylthio; or pyrimidlnyl having two lower 
alkylthio and lower alkyi; and 
n is l. 

8- A compound of claim 7, wherein 
R~ is a group of the formula : 

(in which R« is pyrazolyl, and 
Y is bond) , 

20 R " is Phenyl (lower) alkyl, and 

R 3 is pyridyl having two lower alkylthio and lowe^ 
alkyl. 



25 



30 



9- A process for preparing a compound of the formula 



0 

R 1 -(CH 2 ) n -N-C-NH-R 3 
R2 



wherein 

R 1 is a group of the formula 



35 
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(in which 

is aryi which may have sui cable 

substituent (s) or heterocyclic group which 
may have suitable substituent (s) / and 

0 

!i 

Y is bond, lower alkylene, -S- , -O- , -C-, =CH- , 
-CONK-, -N-CO-, (in which R 7 is lower 

r*7 alkyi; , 

-NHS0 2 -/ -S0 2 NH-/ -S0 2 NHCO- or -C0NHS0 2 -); 
or 

thiazoiyl, imidazolyl, pyrazolyl, pyr idyl , 
thienyl, furyl, isoxazolyl or chromanyi, each of 
which may have suitable substituent (s) ; 

R 2 is lower alkyi, lower alkoxy (lower ) alkyi, 

cycloalkyl, ar (lower ) alkyi which may have 
suitable substituent ( s ) , heterocyclic group or 
heterocyclic (lower) alkyi, 

R" is aryl which may have suitable substituent (s) or 
heterocyclic group which may have suitable 
substituent (s) , and 

n is 0 or 1, 

or a sail thereof, 

which comprises 

(1) reacting a compound of the formula : 

R 1 - (CH 2 ) n -NH 
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wherein R l, r2 and n are each as defined 

or a sale thereof with a compound of the formula : 

0=C=N-R 3 

wherein R 3 is as defined above, 

or a salt thereof to give a compound of the formula 



O 

1 II 
R (CH 2 ) n -N-C-NH-R 3 



wherein R l, r2 # r 3 and n are each ag def±ned 

or a salt thereof, 

or 



(2) subjecting a compound of the formula : 



R 1 - (CH 7 )_-NH 
2 n l 2 



wherein R 1 , R 2 and n are each as defined above/ 
or a salt thereof and a compound of the formula 



H 2 N-R 3 



wherein R 3 is as defined above, or a salt thereof ro 
formation of ureido group to give a compound of the 
formula : 
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0 

R 1 - (CH 2 ) n -N-C-NH-R 3 

I •? 
R- 



wherein R 1 , R 2 , r 3 and n are each as defined abQv ^ 

or a salt thereof, 

or 

(3) subjecting a compound of the formula : 



R 1 - (CH 9 ) -N-C-NH-r! 



l 2'n 

1 ? 
R z 



wherein R 1 , R 2 and n are each as defined above, and 

R a is pyridyl having two lower alkylthio and 
lower alkyl, 

or a salt thereof to oxidation reaction to give a 
compound of the formula : 



0 

1 II ^ 

R (CH 2 ) n -N-C-NH-Rg 

R2 



wherein R 1 , R 2 and n are each as defined above, and 
R b is pyridyl having two lower alkylsulf onyl 
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10 



15 



10, 



and lower alkyl; pyridyl having two 
lower alkylsulfinyl and lower alkyl- or 
pyridyl having lower alkylsulfonyi 

or a salt thereof ^ alkyl, 

A Pharmaceutical composition comprising a compound of 
a ohT " " 3CtiVe ingredien ^ ^ association with 

car" e :r tiCally — ntially non-toxic 

carrier or excipient. 

A compound of claim ! for use as . medicament 

12. A method of therapeutic treatment and/or prevention of 
hyperchoxeateroiemia, hyperlipemia, atherosclerosis 
cr diseases cauaed thereby which comorises 
administering an effective amount of " a compound of 
claim 1 to human beings or animals. 
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«se of a compound of claim 1 for the manufacture of a 
medicament for treating and/or oreventing 
hypercholesterolemia, hyperlipemia, atherosclerosis 
Of drseases caused thereby in human beings or animals. 
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